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AMEBIASIS IN THE TEMPERATE ZONE 
WILLIAM H. SHLAES, M.D. * 


Amebiasis is a descriptive term first in- 
troduced into the literature by Craig! in 
an attempt to emphasize the very protean 
nature of the disease and to de-emphasize 
the “dysenteric” phase of the term “ame- 
bic” dysentery. 

The continuing necessity for including 
infection with Endameba Histolytica into 
the differential diagnosis of many non- 
dysentric or diarrheic clinical pictures is 
well illustrated by the numerous diag- 
noses of “amebic dysentery” which are 
written in official records. 

Because of the protean nature of this 
disease, many clinicians have felt that 
individuals who passed cysts of En- 
dameba Histolytica in their stools might 
be “healthy carriers” and could therefore 
be handled in a routine fashion. This is 
not the place to take up the details of the 
vast amount of experimental work which 
has established beyond question the path- 
ogenicity of the Endameba Histolytica; 
however, we should like to quote the 
work of Hegner, Johnson, and Stabler? 
who in 1932 demonstrated that in mon- 
keys in whom amebic infection had been 
accomplished, autopsy evidence of typical 
ulcerations were obtained in every in- 
stance even in those animals manifesting 
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no clinical symptoms of disease. Perhaps 
the most classic work in recent years is 
that of Faust? who did serial sections of 
the bowels of 202 individuals who were 
accidentally killed in New Orleans and 
found lesions containing Endameba His- 
tolytica in 13 individuals: the lesions con- 
sisted of pin-point areas of tissue destruc- 
tion, shallow ulcers, and rather extensive 
superficial erosive processes. 

The lesions described by Dr. Faust re- 
present the very mildest types of tissue 
damage in carriers, and indeed, were 
found in many cases only by the most 
careful and exhaustive search of every 
centimeter of the bowl. The earlier 
work of Bartlett in 1917 clearly shows 
the wide discrepancy which may exist 
between clinical symptoms and patholo- 
gic findings in amebic infection; post 
mortem findings were recorded in 22 in- 
dividuals admitted to the hospital for 
other conditions, e.g. pneumonia, coro- 
nary thrombosis, eleven of whom were 
considered to be “healthy” carriers of 
Endameba Histolytica. Every “healthy” 
carrier proved to have definite ulcera- 
tions classically amebic in nature in the 
intestine. 

There can be no doubt that this work 
of Bartlett and Faust clearly establishes 
the pathogenicity of Endameba Histoly- 
tica, and the fact that the organisms live 
on tissue. They cannot live in the lumen 
of the bowel. 
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With these facts in mind, we can ap- 
proach the symptoms of amebiasis with 
a wider base and can indeed describe 
these symptoms best by following the 
classification of Dr. Craig: 

CLASS I. Those individuals who har- 
bor the parasite without any appreciable 
symptoms; the so-called “healthy” car- 
riers. 

CLASS II. Those who have vague in- 
definite symptoms connected with the 
gastro-intestinal and nervous systems. 

CLASS III. Those who suffer from re- 
curring attacks of diarrhoea accompanied 
by symptoms of nervous system involve- 
ment. 

CLASS IV. Those with true chronic 
and acute dysentery. 

CLASS V. Those who suffer from com- 
plications amebic infection; e.g. liver 
abscess, ete. 

Class I, Ii and IIT of Craig 

In the temperate zone, the most widely 
prevalent forms of amebiasis are in the 
first three classes of Craig. For our own 
clarity, we may consider non-gastrointes- 
tinal symptoms of amebiasis, and gastro- 
intestinal symptoms of amebiasis to fur- 
ther break down the classes. Very promi- 
nent among the symptoms of amebiasis 
in the former are the complaints of fa- 
tigue, and arthralgic pain sometimes asso- 
ciated with calf muscle pain together 
with poor appetite and some mild weight 
loss. We encounter this picture frequent- 
ly in temperate zones and usually the 
clinician thinks of smouldering rheuma- 
tic fever or rheumatoid arthritis. There 
is almost never elevation of the sedimen- 
tation rate or actual joint swelling in this 
form of amebiasis, and the prompt symp- 
tomatic response to therapy clearly con- 
firms the amebic etiology of the clinical 
disease. Back-ache, irritability, vaso-mo- 
tor instability are often noted. 

Among the gastro-intestinal manifesta- 
tions the most common are the vague 
feeling of distress in the abdomen after 
eating; the feeling of fullness or bloat- 
ing; the consciousness of the belt in men 
or an elastic garment in women together 
with the passage of excess rectal flatus or 
a marked desire to pass flatus with the 
achievement of relief after such passage. 
These individuals will usually be able 
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to describe very definite food sensitivi. 
ties and will often volunteer that such 
foods as milk, cabbage, fat meats, delica- 
tessen meats, raw fruit, “don’t agree’ 
with them, or “gasses” them or causes 
them other distress. Many of these indi- 
viduals have had their gallbladders 
x-rayed at frequent intervals by many 
doctors because of the selective dyspep- 
sia, and if the gall-bladder is found to 
visualize without stones, are diagnosed 
“biliary dyskinesia”. 

These same patients are also the chro- 
nic “heart-burn” complainers: they carry 
various patent antacids with them and 
get indifferent relief by these means. 

We should like to emphasize that the 
above descriptions in our opinion fit the 
majority of the cases of amebiasis seen 
in temperate zones. These are the indi- 
viduals who present themselves as pos- 
sible cholecystitis, peptic ulcer, or colo- 
nic neoplasm and who are diagnosed as 
having mucous colitis, spastic colitis, ir- 
ritable colon syndrome, or the like, after 
exhaustive x-ray investigation has cleared 
them of more serious pathology. These 
facts underline sharply the well-known 
and founded dicta that diagnoses of irri- 
table colon syndrome, etc., are exclusion 
diagnosis; but they do not negate the 
influence of the psyche since many pa- 
tients with amebic colitis will have their 
symptoms intensified by neurotic con- 
flicts. 

The Craig III group of symptoms in- 
clude patients who present the more 
classic text-book descriptions of amebic 
colitis; namely, attacks of cramping diar- 
rhoea alternating with constipation and 
accompanied by fatigue and some weak- 
ness. These persons may awaken at 
night with a sudden cramping abdominal 
pain, evacuate, obtain relief and go 
back to sleep only to have a recur- 
rence a few weeks later. Some will 
have explosive stool evacuations in the 
morning. Others will have persistent ab- 
dominal pain with no diarrhoea but con- 
stipation, and will be found to have defi- 
nite and marked tenderness to palpation 
of the right lower quadrant of the abdo- 
men. This group is often diagnosed as 
recurrent appendicitis or chronic appen- 
dicitis and many have been operated only 
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to have return of symptoms very shortly 
after surgery—if the individual is fortu- 
nate and does not develop fulminant 
dysentery with hepatitis precipitated by 
operating an amebic bowel. 

We should like at this point to discuss 
another and quite distinct group of 
symptoms occurring in individuals suffer- 
ing from chronic amebic infection for 
years with chronic intermittent diarrhea. 
We had had painfully impressed on us 
the fact that a certain proportion of these 
patients would only partially respond in 
symptoms to anti-amebic and dietary 
management; the stools of these individ- 
uals would clear of amebae but would be 
characterized by the persistent appear- 
ance of large amounts of both split and 
neutral fat together with large quanti- 
ties of undigested muscle packed in 
streaks of mucus. Studies done with a 
view to establishing a diagnosis of sprue 
were equivocal; glucose absorption, blood 
chemistry, were indeterminate. Because 
these patients handled fat so poorly, how- 
ever, we treated them clinically as though 
sprue were a factor, with noteable results. 
We feel then that there is a group of 
patients with chronic amebic infection 
who do not handle fat well and in whom 
therapy is unsuccessful until sprue man- 
agement is instituted in addition to the 
usual regimens. 

Physical Findings. The physical find- 
ings in amebiasis will depend on the 
particular grouping; however, in brief, 
there will be tenderness to palpation 
along the outlines of the colon in abdo- 
minal examination; when diverticulitis 
of the sigmoid colon co-exists, one can 
palpate a tender mass in the left lower 
quadrant of the abdomen. Very classic 
is the “cecal splash’’ which is found com- 
monly in amebic colitis. By cecal splash 
is meant the sensation of a splash con- 
veyed to the palpating left hand depressed 
swiftly over the cecal area by the right 
hand and then released. 

Some amebioclogists in the tropics also 
claim that dark concentric denuded areas 
of epithelium on the tongue, “tongue 
spots” are suggestive of chronic ame- 
biasis. 

Proctoscopic Picture. The proctoscopic 
picture in amebic colitis of Craig I to III 
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may vary from findings of normal mucosa 
to text-book descriptions of large punched 
out ulcers. In our experience the most 
common proctoscopic findings in ame- 
biasis in temperate zones are marked 
thickening of the mucosa with some 
hyperemia and much mucus glare, and 
with occasional patches of small raised 
elevations of tissue on the mucosa look- 
ing like tiny lymphoid tags on a pha- 
rynx—this latter is called nodularity. 
Petechial or flea-bite hemorrhages are 
also quite common, particularly in chil- 
dren. In Craig III to IV amebiasis, one 
can frequently visualize a discrete area 
of petechial hemorrhage in the depths of 
which is a small clear punched out ulcer 
surrounded by a concentric zone of pete- 
chial hemorrhages forming a ring around 
the ulcer. The degree of granularity and 
presence of mucopurulent exudate de- 
pends upon the concomitant bacterial 
flora present. We have seen sigmoid mu- 
cosae which in some areas are typical of 
non-specific ulcerative colitis and in other 
areas are typical of amebic invasion; 
these may constitute the small propor- 
tion of cases of ulcerative colitis whose 
etiology is Endameba Histolytica. 

It is rare to find a large punched out 
ulcer with grayish pus present and com- 
pletely normal tissue surrounding it. 

Roentgen Findings. Roentgen studies 
of the colon in amebiasis often disclose 
cecal irritability, cecum “pole”, and 
edema of the mucosa of the colon with 
disturbance in the pattern. Dr. Julian 
Arendt5 elaborated on these mucosal 
changes in amebic colotis recently. Of 
interest is the study done by Shlaes, 
Steigman, and Lewin-Arendt® of small 
bowel patterns in chronic amebiasis. 
They found that in as high as forty per- 
cent of cases, there were changes in the 
small bowel pattern consisting of spasm 
and edema of the terminal ileum, or wid- 
ening of the folds of the terminal ileum 
together with a total disturbance of the 
normal pattern. Other authors have noted 
hypermotility of the small bowel as com- 
monly in amebic colitis. 

Subsidiary Findings. Of most impor- 
tance is the presence of a normochronic 
normocytic anemia which is often mis- 
taken for iron deficiency. Many times the 
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diagnosis of amebiasis is made by hema- 
tologists who, in searching for a chronic 
infection to explain such an anemia, or- 
der stool examinations for Endameba 
Histolytica. 

Differential Diagnosis. Although many 
aspects of differential diagnosis have 
been touched on in the above discussions, 
there are many other conditions to be 
kept in mind. One must first realize that 
all the above symptoms are only very 
suggestive; the organism must be demon- 
strated in the stool or proctoscopic aspi- 
rate for the diagnosis to be made. The 
danger of diagnostic error then becomes 
more acute when the diagnosis of amebic 
colitis is substantiated by the stool exam- 
ination because then the clinician may 
attribute all the symptoms of the patient 
to the presence of the Endameba Histo- 
lytica. This protozoan can and does cause 
a variety of symptoms but it must be 
thoroughly understood that it can and 
does occur in and co-exist with carcinoma 
of the bowel—‘the Endameba Histolytica 
sits on a carcinoma”; it may co-exist with 
gastritis, carcinoma of the stomach, pep- 
tic ulcer, cholecytitis with cholelithiasis, 
non-specfic ulcerative colitis, congestive 
heart failure and passive congestion of 
the intestines, and all the other diseases 
with which man is afflicted. Psychoneu- 
rosis and amebiasis are frequent partners. 
It is only when a patient who has proved 
amebiasis is thoroughly studied that the 
role of the ameba in the particular case 
can be properly evaluated. 

One of the difficult conditions to evalu- 
ate is the sprue syndrome when present 
with amebiasis. Some forms of sprue are 
characterized by constipation with pe- 
riods of diarrhoea and recurring dyspep- 
sia. Both fat and Endameba Histolytica 
are present in the stools in cases of 
steatorrhea complicated by amebiasis. 
The case history of the patient is of great 
value here, for adults with steatorrhea 
often give child-hood histories suggestive 
of steatorrhea which when correlated 
with the usual absorption studies will de- 
lineate the condition. In a certain pro- 
portion of cases, sprue has followed 
amebic infection; however Stefanini’? in 
his recent studies felt that intestinal in- 
fections represented only predisposing 
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and exacerbating factors rather than true 

etiologic agents. Of much interest is the 
condition we previously described of poor 
fat and starch tolerance in chronic ame- 
bie colitis which does not disappear on 
anti-amebic regimens only, but which 
must be supplemented by sprue manage- 
ment. 

The differentiation of amebic colitis 
from bacillary infection is facilitated by 
the more acute picture of bacillary infec- 
tion with concomitant fever and the pres- 
ence of considerably more pus in the 
stools. Many of the bacillary infections, 
particularly the Salmonella group, in- 
cluding typhoid fever, may be present 
entirely without gastro-intestinal symp- 
toms but with fever and neurologic find- 
ings. Many patients will suffer from both 
bacillary and amebic infections simul- 
taneously. Stool culture is essential in 
every case of amebiasis in order to clar- 
ify the role of bacillary infection. Indeed, 
recent work by Seneca’ indicates that the 
bacterial flora is of great significance in 
determining the degree of invasiveness 
of the Endameba Histolytica and that al- 
though the accepted enteric pathogens 
may not be present in the stool, other 
bacteria which are not cultured for in 
routine stool culture may play a decisive 
role in the pathology of the particular 
amebic infection. This forms the basis 
for anti-bacterial as well as anti-amebic 
treatment of amebiasis. 

Treatment. The treatment of amebiasis 
is often prejudiced by the application of 
concepts of treatment of other infectious 
disease to the treatment of amebic colitis. 
Since the majority of the amebiasis seen 
in the temperate zone is in Craig I-III, 
many of the cases have had the disease 
for long periods of time before correct 
diagnosis. This group of individuals has 
chronic amebiasis, and one cannot hope 
to achieve a permanent cure of the infec- 
tion with a simple course or two of treat- 
ments. Actually, we have patients who 
have been most carefully supervised and 
rigorously treated for long periods of 
time who continue to excrete Endameba 
Histolytica in their stools at intervals 
even after two to three years or more of 
observation and treatment. One explana- 
tion is that in amebic infection of long 
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MODIFIED D'ANTONI — JONES DIET? 


Figure 1 


pure soups, broth; strained soups; cream soups, pureed vegetable soups; 
soups with rice, noodles, liver and meat. 

vegetable soups. 

greasy and spicy soups; soups with forbidden vegetables. 


fowl, lean pork and beef, bacon, liver, game lamb—preferably boiled, 
broiled, baked or stewed; ham and tongue. 

fried meats, salt meats, brain. 

smoked, spicy and fat meats; corned beef; veal; sweetbreads; sausages, 
kidney, mutton. 


dry fish, broiled or baked. 
shrimp, lobster, crab. 
oily fish; fish prepared with rich or spicy sauces or oil. 


potatoes, lettuce, carrots, beets, string beans, green peas, egg plant, okra, 
tomatoes, spinach, squash—cooked, pureed, strained. 

turnips, broccoli, cauliflower, sprouts, artichokes, asparagus, alligator pears. 
gas-forming and fibrous vegetables, lima beans, lentils, as cabbage, saur- 
kraut, radishes, onions, celery, corn, watercrest, endives, peppers, cucumbers. 


bread, crackers, macaroni, spaghetti, noodles, sago, sorghum, rice, breakfast 
cereals except bran. 
hot breads and rolls, bran. 


cooked apples and pears. 

raw oranges, grapefruit, peaches, apricots, cherries, tangerines, guava, 
strawberries, bananas. 

all fruit not listed as recommended or restricted. 


tea, postum. 

coffee (one to two cups per day), chocolate, milk, (one glass per day if con- 
sidered necessary), juices, as tomato, prune, apricot, pineapple, and orange 
(diluted if. highly acid, one to two glasses per day). 

alcoholic beverages, carbonated drinks, juices not listed as restricted. 


jello, puddings, gelatin, sherbert—if not rich. 
custard, cookies, cake, pies, pastries. 
syrup, ice cream, and deserts not listed otherwise. 


cottage cheese, salt, butter. 


dry, hard cheese, eggs, (6 to 8 a week scrambled or poached), cream, (used 
only for breakfast cereals). 


rich and highly fermented cheese, potato chips, nuts, honey, catsup, and 
other sharp seasonings. 


B-vitamin complex and, if necessary, liver injections and vitamin C. 
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duration, the organism gets deeply into 
the wall of the cecum and can maintain 
itself there despite our amebicides. What 
then should the treatment be? The first 
part of our regimen is diet regulation 
in order to provide proper nutrition while 
at the same time avoiding irritation to 
the diseased bowel. Shlaes and Felsen- 
field? reported the dietary treatment of 
600 cases of amebiasis, in which following 
this type of diet gave gratifying symp- 
tomatic relief even though the patients 
continued to pass the Endameba Histoly- 
tica in their stools. The diet is high pro- 
tein, bland, with moderately low residue 
and with restrictions on milk as a bever- 
age. Milk is one of the most poorly 
tolerated foods in the diet of patients 
with amebiasis. (Figure 1.) 

Supplemental vitamins are given to re- 
plenish the stores of vitamins whose 
absorption may be interfered with by 
changes in bacterial flora of the bowel. 

Various anti-spasmodics such as homa- 
tropine methyl-bromide, papaverine, bel- 
ladonna and phenobarbital are used in 
conjunction with the mucilaginous col- 
loids (Mucilose, Cellothyl, Meta-Mucil) 
in order that constipation be avoided and 
daily bowel movement habit be estab- 
lished. 

The exact anti-amebic therapy depends 
to a large extent upon the cytologic ex- 
amination of the stool, the proctoscopic 
examination, and in certain instances, the 
roentgen findings. Should the stool dis- 
close in addition to the Endameba His- 
tolytica only a few tissue cells and little 
mucus, and the proctoscopic examina- 
tion be relatively normal, less intensive 
chemo-therapy is indicated. Should how- 
ever the stool disclose many macro- 
phages, blood and pus and Endameba 
Histolytica and the proctoscopic reveal 
a very granular mucosa, very intensive 
anti-bacterial and anti-amebic therapy is 
adviseable. Should the patient excrete a 
great deal of fat, additional drugs may 
be given. 

In the average case of amebiasis, the 
following schedule is suggested: 

1. Diet (figure 1). 

2. Vitamins 

3. Diodoquin, to tolerance, up to as 
high as ten tablets three times daily after 
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meals for 30 days with a subsequent 30 
day rest period followed by a repeat 30 
day treatment. The dose of diodoquin 
will vary with the individual’s ability to 
tolerate it; D’Antonil’ finds that a dose 
of 30 tablets daily is the more effective 
dose. Children of 30 lbs. or more may be 
given ten tablets daily!3. A third course of 
diodoquin should be given three to four 
months after the completion of the sec- 
ond course. Stools should be checked at 
three to four month intervals for two to 
three years, and repeat courses of drug 
given if stools become positive. 

If the patient has a history of peptic 
ulcer or has gastritis, diodoquin will not 
be well tolerated. We have found that 
“Milibis” (Winthrop-Stearns), a pentava- 
lent arsenical salt of bismuth, given in 
doses of two tablets three times daily 
after each meal, for a total of four sep- 
arate 10 day courses with 10 day rest 
periods in between each course, is help- 
ful in these cases. 

For the amebiasis patient in whom 
proctoscopic examination discloses some 
granularity, concomitant administration 
of one of the insoluble sulfonamides such 
as “Thalamyd” (Schering) or sulfathali- 
dine is of value. 

For those cases in whom fat excretion 
is a problem and for those cases who do 
not respond to the above usual measures 
and who do show fat intolerance, we 
have found that the administration of 
folic acid in doses of 50 to 60 mg. daily 
for two to three months is of great 
valuels, Likewise, the administration of 
the newer wetting-agent fat emulsifiers 
such.as “Sorlate” (Abbott) or “Monitan” 
(1.V.C. Corp.)'is of real help in control- 
ling the symptoms. 

Carbarsone is a drug which is good but 
in our hands has proved toxic. Vioform, 
chiniofon, may all be used but we have 
not found them as valuable as other 
drugs. 

Emetine is the drug with which physi- 
cians are most familiar. It is however of 
no use in the management of chronic 
amebic colitis. Emetine has no effect on 
the cyst form of Endameba Histolytica, 
which is the form found in chronic ame- 
biasis; its value lies in its ability to con- 
trol amebic portal invasion and to stop 
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an acute amebic dysentary. The employ- 
ment of emetine is not without danger 
particularly in its cardio-toxic effect. De- 
pression of the T waves in precordial 
leads of the EKG are usual effects and 
the drug must be prescribed with great 
caution. A drug fatality is most likely to 
occur when the physician administering 
emetine notes a severe diarrhea about 
the fifth or sixth day of treatment and 
then increases the dose: diarrhoea is a 
manifestation of emetine toxicity and 
increasing the dose at this time might 
well be responsible for an emetine death. 

The antibiotics are being investigated 
in the treatment of amebiasis. Aureomy- 
cin was reported by McVay, Laird and 
Sprunt! to be quite successful in a 
limited number of cases; their relapse 
rate has yet to be established and there 
are others who have not found the drug 
quite so useful. Most!! of New York re- 
ported that Bacitracin administered oral- 
ly was dramatic in several cases. Felsen- 
feld, Volini, Young, and Isihara!? of Chi- 
cago reported in vitro and in vivo studies 
of a new anti-biotic, “Neo-mycin,” which 
has great promise in the treatment of 
amebiasis. 

Chloroquine, primarily an anti-malarial 
drug, has been found to be specific in 
hepatic and extra-intestinal amebiasis, 
thus obviating the necessity of long term 
treatment with a potentially toxic drug 
such as emetine. 


Before completing the present discus- 
sion, we must amphasize one very impor- 
tant part of the treatment of amebiasis 
and that is the examination of the stools 
of every member of the family of the 
patient. Shlaes, Stein, Steigman, Felsen- 
feld and Young,!3 examined the stools of 
the members of the families of 135 pa- 
tients; in over 88 of these families, one 
or more members of the family in addi- 
tion to the patient, harbored Endameba 
Histolytica in their stools. In 67% two or 
more members of the family harbored the 
organism in their stools. This strongly 
suggests the probability of family re-in- 
fection and the need for stool examina- 
tions of every member of the family. 
These findings offer another explanation 
for the maintained chronicity of the in- 
fection. This survey also disclosed a 
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number of amebic infections in children 
(see below). 

Acute Amebic Dysentery (Class IV) 

The symptoms of acute amebic dysen- 
tery may vary from cases of frequent 
passage of blood-stained feces to a fulmi- 
nent, bloody, watery dysentery in which 
death occurs very rapidly. Generally, 
however, one can use the phrase of Man- 
son-Bahr!8 who teaches that acute amebic 
dysentery is a “walking” diarrhoea in 
contrast to bacillary dysentery which is 
a “bed” diarrhoea. The patient with 
acute amebic dysentery is toxic, uncom- 
fortable, and weak, but usually runs only 
a low grade fever, if any, and manages 
to remain ambulant until ordered to bed 
rest. In many patients, the onset is 
noted with severe colicky abdominal pain 
relieved by a loose passage which re- 
peats itself with increasing severity until 
tenesmus is noted and the stools become 
almost pure mucous and blood. The num- 
ber of stools may vary from 6 or 8 to 
15 or 20 in twenty-four hours. 

In those cases in which the prostra- 
tion is great and in which death occurs, 
most opinions state that bacillary infec- 
tion plays a prominent role. 

Some individuals recover from the first 
acute attack only to relapse into daily 
frequent loose bloody stools accompanied 
by weight loss and marked weakness; 
these people manage to get along in their 
occupations surprisingly well and often 
go for years before the diagnosis is made. 
Almost all of these types of amebic colitis 
have a marked normochromic normocy- 
tic anemia. 

It is in this particular group of dysen- 
teries that the use of emetine is impera- 
tive and dramatic in action. Using one- 
half-grain of emetine twice daily intra- 
muscularly, the patient’s diarrhoea will 
subside sharply within no more than 
seventy-two hours; indeed, many men 
rely on this fact as a therapeutic test if 
an experienced parasitologist is not avail- 
able for stool analysis. 

Complications of Amebisis 
(Craig Class V) 

The complications or amebiasis are 
dealt with in detail in the monograph of 
Craig!; however, certain salient features 
will be briefly reviewed here. We should 
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like to quote Craig on liver abscess: “It 
is impossible to conjecture as to the num- 
ber of cases of this condition that have 
been undiagnosed in the temperate re- 
gions of the United States, for instance; 
but the writer believes that if that num- 
ber were known we would be profoundly 
shocked for he has observed so many 
cases at the autopsy table that were un- 
diagnosed during life that he is convinced 
that the unknown number must be 
great.” 

Age seems to be important in the inci- 
dence of amebic abscess of the liver and 
although reports verified by autopsy of 
infants with amebic liver abscess have 
been made, by and large the condition is 
one of adult life. It has also been long 
believed that excessive use of alcohol 
predisposes to its development; however, 
since alcohol indulgence frequently re- 
activates a chronic amebic infection, the 
specific role of alcohol is still unex- 
plained. Amebic liver abscess may occur 
in individuals who do not give a history 
of diarrhoea or dysentery; Ochsner of 
the Ochsner Clinic could elicit a history 
of dystentery or diarrhoea in only one- 
half of his cases of liver abscess. For this 
reason, a so-called “healthy” carrier may 
develop liver abscess at any time without 
warning and without diarrhoea. 


Further, the patient with amebic liver 
abscess may at the time excrete stools in 
which Endameba Histolytica cannot be 
demonstrated (diagnosis in this case is 
often aided by the Craig complement fix- 
ation test—a high titer is indicative of 
amebic invasion). 

Amebic abscess of the liver may rup- 
ture into the right pleural cavity or 
lower lobe of the right lung; many such 
individuals are treated for “chronic pneu- 
monitis” until they cough up anchovy 
sputum. A sterile right plural effusion 
may develop “in sympathy” with an 
amebic hepatitis or abscess of the liver. 

The symptoms of amebic liver abscess 
are difficult to evaluate because of their 
insidious development; the first stage in 
the development of an amebic abscess is 
usually the occurrence of a diffuse ame- 
bic hepatitis without abscess in which 
the individual has shaking chills, high 
spiking temperature, enlarged tender 
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liver, polymorphonuclear leukocytosis, 
and no jaundice. When these symptoms 
occur, amebic portal invasion is very 
likely. The process may continue in this 
fashion only after many days to “quiet 
down” with a lower grade fever, loss of 
appetite, increasing sallowness of the 
skin, weight loss and emaciation. Ame- 
bic abscess of the liver has then devel- 
oped. 

It must be pointed out that the only 
proof of diagnosis of the amebic diffuse 
hepatitis is prompt subsidence on the 
use of Emetine, or, more recently “Ara- 
len” (Winthrop-Stearns) .16 

Physical examination may be helpful; 
some fine crackling rales at the right base 
together with dulness at the right base 
which dullness disappears on deep in- 
spiration is very significant. Upwards 
enlargement of the liver with liver ten- 
derness is likewise of value when elicited. 

Amebic Lung Abscess. Amebic lung 
abscess is usually secondary to liver 
abscess; however, Craig states that he 
has seen one primary lung abscess (ame- 
bic) and the author has seen one left 
sided lung abscess (amebic) primary, in 
a patient in the province of Yucatan, 
Mexico. 

Amebic brain abscess is extremely 
rare; the author was shown one such 
case in a twenty-year-old male who died 
of cerebral brain abscess (amebic) (Kouri, 
Havana, Cuba). 

Treatment. A few remarks on treat- 
ment are indicated because of recent 
changes in modes of therapy of hepatic or 
extra-intestinal amebiasis. Emetine hy- 
drochloride, one-half grain twice daily 
intramuscularly, is still standard treat- 
ment (for seven to twelve days) with 
frequent blood-pressure and electrocar- 
diographic controls; however, Conan!é 
has demonstrated that use of Chloro- 
quine “Aralen” (Winthrop-Stearn) in 
dosage of two tablets stat and then two 
tablets daily for twelve to nineteen days 
will promptly bring extra-intestinal ame- 
biasis under control without any danger- 
ous side-effects. Chloroquine is an anti- 
malarial drug primarily but concentrates 
in tissue, particularly liver, and is quite 
impressive in its therapeutic effect. 
Walker!? of Tulane advises one tablet 
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after breakfast and supper for forty-two 
days. 
Peculiarities in Children 

Amebiasis has not previously been 
given as much consideration in children 
as now, but the increasing recognition of 
the disease in adults has led to its dis- 
covery in the children of these adults. 

As might be expected, most of the 
amebiasis in children is not dystenteric; 
indeed, as a rule, the most common form 
of amebiasis in children over two years 
of age iS a non-diarrhoeic one in which 
the child has vague abdominal pain in 
episodes not lasting much more than one- 
half hour but which may awaken him 
from sleep. These children are highly 
irritable, have sallow skins, and (D’An- 
toni-Loeber) have palpable livers. In 
every case of amebiasis in children, the 
source is found in one or both parents, 
or other adult in the family circle. 

In children under two, a chronic inter- 
mittent diarrhoea may be present al- 
though weight gain and general health 
appears good. The mothers are often 
accused of being over-anxious because of 
the healthy appearance of the child, but 


the description of loose, sticky stools 
points to the consideration of amebiasis. 
Other children may present pot bellies, 


some diarrhoea, and excretion of in- 
creased quantities of fat and starch in 
the stools. These children are often hos- 
pitalized for work-up for celiac disease 
or fibrocystic disease of the pancreas; 
the work-up here usually proves nega- 
tive. These children may be sufferers 
from amebiasis, and anti-amebic therapy 
results in symptomic relief. 

Still other groups of children who 
have these symptoms and in whom En- 
dameba Histolytica is found in the stool 
will not completely clear on anti-amebic 
therapy; the author has found that in 
these cases, as in adults. the use of folic 
acid, ten to twenty milligrams daily, 
when added to the anti-amebic regimen 
effects a prompt and complete sympto- 
matic response. One rationale that may 
be offered for the use of folic acid in this 
connection is that the inflammatory 
changes of the bowel may predispose to 
or accentuate a mild deficiency of this 
vitamin in otherwise normal individuals. 
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Proctoscopic examination of children 
has been found quite helpful by the auth- 
or; in children, the most typical picture 
is that of a slightly hyperemic membrane 
with some edema and mucus in which 
small petechial hemorrhages are noted. 
Sometimes, deep petechial hemorrhages 
and discrete ulcerations together with 
pearly like granulation are noted. These 
mucosas bleed rather easily on minimal 
trauama. 

We should like also to add that in chil- 
dren more stool examinations than in 
adults are necessary as a rule to find the 
amebae. 

The only change in treatment we advo- 
cate is larger doses of dodoquin, follow- 
ing the experience of D’Antoni!* who pre- 
scribes ten tablets of diodoquin daily to 
children weighing thirty pounds in 
weight or more. We give this dose for 
thirty days, then wait thirty days, and 
repeat the dose for another thirty days. 
Should the child look toxic or have a 
palpable liver, we prescribe “Aralen,” 
7 milligrams per kilo daily for thirty 
days. If the rectal mucosa is hyperemic 
to a marked degree, we also supplement 
the treatment with a sulfonamide. 

In summary, then, amebiasis is a 
chronic disease, protean in its manifes- 
tations, difficult to cure, and easy to 
spread. The best treatment of amebiasis 
is prophylactic treatment. This lies in 
detailed and exhaustive public health in- 
vestigation and control. 


BIBLIOGRAPHY 


. Craig, C. F. The Etiology, Diagnosis, and Treat- 
ment of Amebiasis, Williams and Wilkins, 1944. 

- Hegner, R., Johnson, and Stabler, 1932. Am. 

Jour., Hygiene 15, 394. 

Faust, E. C. 1941. Amer. Jour. Trop. Med. 21, 35. 

Barnett, C. 1917 Quart. Jour. Med. 1, 85. 

Arendt, J. & Coheen, J. Amer. Jour. Roent. 59, 

865-876 (1948). 

+ Schlaes, W. H., Steigman, F., Lewin-Arendt, E., 

Proc. Central Soc. Clin. Research, Oct. 1949. 

+ Stefanini, Mario. Medicine, 27, No. 4, Dec. 1949. 

. Seneca, H. Proc. Amer. Soc. of Trop. Med., Oct. 

1949 (in press). 

. Shlaes, W. H., Felsenfeld, O., Amer. Jour. Dig. 
Dis.. Oct. 1949. 

» McVay, L. V., Laird, R. L., Sprunt, D. H., Sci- 
ence 109, 590, 1949. 

+ Most, H. Proc. Amer. Soc. Trop. Med., Nov. °49. 

. Felsenfeld, O., Volini, I., Young, M., Isihara. J. 
Prec. Amer. Soc. Trop. Med., Nov. ’49 (in press). 

- Shlaes, W. H., Stein, A., Steigmann, F., Young, 
M., Felsenfeld, O.. Proc. Amer. Fed. for Clin. Re- 
search, Oct. (in press). 

- D’Antoni, J. Personal comm. to author, April °49. 

. Shlaes, W. H., Steigman, F. (to be published). 

- Conan, J., Amer. Jour. Trop. Med., Feb. 1948. 

- Walker, A. J., Malariologist in Dept. Trop. Med., 
Tulane U. School of Med. Pers. -c™mm. (Aonril 

. Manson-Bahr, P., Dysentric Disorders. 1942. 


ne 


wo 


Page Forty-nine 


§ 
1 I 
2 
3 
4 
5 
6 
7 
8 
9 
q 


NEWER ASPECTS OF FRONTAL LOBE PHYSIOLOGY 
GEORGE CLARK, Ph.D. * 


It has long been apparent that there 
were many discrepancies and contradic- 
tions in the literature concerning the 
frontal lobes. For this reason the recent 
appearance of three very significant pa- 
pers (Hebb, 1945; Blum, 1948 and Mettler, 
1949) affords an opportunity to re-exam- 
ine some of the basic concepts of frontal 
lobe physiology. 


Several factors have contributed to the 
existing confusion. The first of these has 
been an uncritical acceptance of pub- 
lished reports, and its corollary, the 
neglect of the so-called negative cases in 
which various items of behavior remain 
unaltered after cerebral trauma. This 
corollary cannot be overemphasized. If 
following a brain lesion, a given function 
remains, then the area damaged cannot 
be considered as essential for that func- 
tion. If this is not true, the entire prin- 
ciple of localization must be discarded. 
Second, there has been the confusion of 
symptomatology with function. One fre- 
quently sees long lists of the symptoms 
which have ben recorded after injury to 
this or that portion of the central nervous 
system. Such lists are valuable in tenta- 
tive localization of a brain lesion but are 
never conclusive and the frequent mutual 
inconsistencies between the various items 
of such a list makes dubious their value 
in deducing function. Localizations based 
on tumor cases are particularly ques- 
tionable (Hebb3). A third source of 
error has been the incomplete recording 
of the location and extent of lesions. 
Often, the only data given have been 
statements that this or that area was 
ablated. Lashley! has recently stressed 
the importance of the study of serial sec- 
tions through the lesion and through af- 
fected portions of the thalamus. Finally, 
inaccurate reporting often has occurred. 
Failure to mention a particular symptom 
may mean that it was not looked for, 
inadequately tested for, or actually not 
present. All of these sources of confusion 
which are present in human material are 
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further complicated by the fact that the 
life span is often normal after successful 
surgery. In human cases it is usually 
difficult to state positively the extent of 
the tissue removed, or to determine if 
the surgical lesion alone need be consid- 
ered. Many reports on damage to the 
frontal lobes have one item in common. 
Deficits of various types are reported. 
The nature and extent of these deficits 
very greatly. In most of them, the vari- 
ous sources of error mentioned above 
often recur. 

A case of bilateral frontal removal 
studied by Hebb and Penfield? and re- 
studied five years later by Hebb} is ex- 
ceptionally free from the errors men- 
tioned above and deserves serious con- 
sideration by all those interested in the 
frontal lobes. At the age of 16, this patient 
suffered a fracture of the frontal region 
which destroyed the frontal poles of the 
brain. For ten years increasingly severe 
epileptic attacks made the patient an 
irresponsible charge to his parents. Be- 
tween outright attacks he was childish, 
stubborn and destructive, with gross de- 
fects of memory and ordinary judgment. 
At times he would walk into any house 
and destroy anything in his path. Since 
he was big and strong the neighbors were 
terrified by him. Eleven years after the 
accident the scar was removed by Dr. 
Penfield. All frontal lobe tissue rostral to 
the lesser wing of the sphenoid was re- 
sected exposing about 2 cm. of the anter- 
ior cerebral arteries. At the time of the 
second report, 6 years after the operation, 
the patient was described as an easy-go- 
ing, carefree fellow, well-liked by his em- 
ployers and associates. He is said to be 
one of the most popular persons in the 
village where he lives. There is no sign of 
the “lack of foresight” by which Freeman 
and Watts‘ interpret the social errors of 
the lobotomized patient. When the attain- 
ments of this patient’s siblings and neigh- 
bors are considered, his behavior and the 
results of psychological testing show no 
deviations from normal. In fact, con- 
sidering those tests for which adequate 
controls for the adult were available, his 
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scores were near the probable mean score 
for the general population. These tests 
included those for the “abstract attitude” 
which some (Goldsteins), have stated are 
specific for frontal lobe damage. Hebb3 
very conservatively summarized his find- 
ings as follows: “A patient with bilateral 
frontal extirpation was observed to have 
made a good social and economic adjust- 
ment six years after operation. It is con- 
cluded that though this patient may show 
some defect in planning for the distant 
future, the defect is not clearly demon- 
strated or shown to be due to the cerebral 
destruction. There is no defect of fore- 
sight for the immediate future as shown 
by tactless remarks or inappropriate so- 
cial behavior. . . . No one has yet shown 
that defects follow simple loss of tissue 
from man’s frontal lobes; the loss must, 
presumably, have some effect, but it is 
hard to demonstrate and its nature is not 
yet clear. The implication of the evidence 
for surgical treatment, particularly of 
traumatic injury, are that social and in- 
tellectual defects need not follow an un- 
complicated excision of tissue from the 
anterior part of the frontal lobes.” 
Broca’s area for motor speech has ap- 
peared to many to be one of the most 
firmly established localizations second 
only to such structures as the prerolandic 
motor cortex and the striate cortex. 
Every neuroanatomy and_ physiology 
text has at least one figure showing 
Broca’s area for motor speech. This gen- 
eralization marked the beginning of an 
era, for it came at a time when neuro- 
physiology was still reeling from the 
after-effects of the phrenology of Gall 
and Spurzheim. Along with the later 
demonstration of the electrically excit- 
able motor cortex by Fritsch and Hitsig 
these findings of Broca reestablished the 
principle of localization of brain function. 
The doctrine of a dominant hemisphere 
developed as a part of this motor speech 
area concept. Although it has been wide- 
ly accepted (Nielsen),6 frequent expres- 
sions of doubt as to its validity have 
appeared. For example, how can one 
determine laterality in an individual who 
is right handed in one task but left hand- 
ed in another equally skilled task. More- 
over, some individuals are left footed 
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and right handed—what is their lateral- 
ity? Finally, how can one consider the 
dominant eye as a form of cerebral 
laterality? (see Blau).?7 Last spring, a 
preliminary abstract appeared (Mettler)8 
which seems to dispose permanently of 
this motor speech area. In a series of 
psychotic individuals localized portions 
of the frontal cortex including the motor 
speech area were removed bilaterally. 
Aphasia did not follow bilateral removal 
of the motor speech area; area 44 in 
Brodmann’s nomenclature. If the con- 
cept of the motor speech area is no longer 
tenable, it would seem that the concept 
of a dominant hemisphere should also be 
severaly questioned. Stimulation experi- 
ments have, of course, demonstrated that 
area 44 plays some role in vocalization 
but a more detailed statement does not 
seem warranted at present. It is evident, 
however, that the neurosurgeon should 
no longer consider area 44, the so-called 
motor speech area, as sacrosanct. 

One of the more common neurosurgical 
procedures is that of prefrontal lobotomy. 
The first of these were performed as a 
direct result of experimental studies con- 
ducted at Yale University under the 
direction of Dr. John F. Fulton. After pre- 
liminary experiments on monkeys, Jac- 
obson and his co-workers removed the 
frontal association areas from two young 
chimpanzees and studied their subse- 
quent behavior. Fulton has summarized 
the first reports of these two chimpan- 
zees? at least three times.19. 1.12 Quoting 
his latest reportl2, “Following this pro- 
cedure there was no sign of reflex change 
in either animal and on superficial inspec- 
tion their cage behavior did not seem to 
have altered particularly. On closer scru- 
tiny, however, it was evident that a pro- 
found change had occurred, for prior to 
the second operation both animals showed 
frustrational behavior, i.e., when unre- 
warded after having made the wrong 
choice in the discrimination test or in the 
delayed reaction procedure, both animals 
had temper tantrums and, if unrewarded 
many times in succession, signs of ex- 
perimental neuroses became apparent. 
Following the second operation the ani- 
mals seemed devoid of emotional expres- 
sion. If a wrong choice were made, the 
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animal shrugged its shoulders and went 
on doing something else—as Jacobsen 
said picturesquely, ‘It was as if the ani- 
mal had joined the happiness cult of the 
Elder Micheau and placed its burden on 
the Lord.’ 

“Following the paper in which the be- 
havioral changes in our two chimpanzees 
were described, Dr. Egas Moniz of Lis- 
bon arose and put the question that if 
frontal lobe removal prevents the devel- 
opment of experimental neuroses in ani- 
mals and eliminates frustrational behav- 
ior, why would it not be feasible to relieve 
anxiety states in man by surgical 
means?” 

As we all know, Dr. Moniz did try a 
modification of this procedure in the 
human. It was carried to this country by 
Freeman and Watts‘ and at present one 
can find reports of several thousand cases 
from all quarters of the globe. Incident- 
ally this is not the place to laude or to 
condemn frontal lobotomy as a clinical 
procedure. That should be left to the 
clinician. The research worker can only 
describe what comparative neurology has 
to offer. 

Recently a final report!’ on these two 
chimpanzees of Jacobsen’s has appeared. 
One of them, Becky, frequently had tem- 
per tantrums during preoperative testing 
but not subsequent to the operation, al- 
though she did show emotional responses 
to an electric shock. The other, Lucy, 
ultimately began to have rather severe 
temper tantrums in the experimental set- 
up. It is mentioned that Lucy had a 
superficial scalp infection following the 
second operation and the question should 
be raised as to the possibility whether 
this infection might not have been en- 
tirely superficial and if the period with 
no temper tantrums could correspond 
with that of a subacute meningitis. 

Recently a small group of chimpanzees, 
both adult and young, have been sub- 
jected to frontal lobotomy or to frontal 
lobectomy. This work is being done in 
a laboratory which has been studying the 
chimpanzee for nearly two decades. This 
group has accumulated a great mass of 
material on chimpanzee behavior. They 
have utterly failed to confirm the behav- 
ioral changes reported by Fulton and his 
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associates. In a preliminary notice of 
some of these experiments, Blum™ 
stated that “the prefrontal chimpanzees 
show marked emotional reactivity to dis- 
turbing or frustrating situations without 
noticeable departure from their preoper- 
ative level.” This is an absolute contra- 
diction of the work which has been cited 
as “the physiological basis for the frontal 
lobotomy” (Fulton)!. Since in Blum’s 
animals, with approximately the same 
lesions as Jacobsen’s, there was no dis- 
cernible deviation from normal behavior 
in marked contrast to the very altered 
behavior reported by Jacobsen, these 
changes in behavior, stressed by Fulton 
and by Jacobsen, cannot be correlated 
with the tissue removed. It is therefore 
probable that, had the report of Blum 
been made at the 2nd Neurological Con- 
gress, the long series of human frontal 
lobotomies might never have started. 
BIBLIOGRAPHY 
1. Lashley, K. S., Gen. Psychol. Mono. 1948, 
37, 107. 
. Hebb, D. O., and Penfield, W., Arch. Neurol. 
& Psychiat. 1940, 44, 421. 


. Hebb, D. O., Arch. Neurol. & Psychiat. 1945, 
54, 10. 
Freeman, W., and Watts, J. W., Psychosur- 
gery: intelligence, emotion and social be- 


havior following prefrontal lobotomy for 
mental disorders. Charles C. Thomas, Spring- 
field, 1942. 

. Bolles, M., and Goldstein, K., Psychiat. Quart. 
1938, 12, 42. 

. Nielsen, J. H., A textbook of clinical neurol- 
ogy. 2nd ed. Paul B. Hoeber, New York, 1946. 
Blau, Abram, The master hand: a study of 
the origin and meaning of right and left 
sidedness and its relation to personality and 
language. Amer. Ortho-Psychiat. Ass'n. Re- 
search Mono. No. 5, New York, 1946. 

. Mettler, F. A., Fed. Proc. 1949, 8, 109. 

. Fulton, J. F., and Jacobsen, C. F., Abstr. 2nd. 
Int. Neurol. Congr., Lond., pp. 70-71, 1935. 

. Fulton, J. F., Physiology of the nervous sys- 
tem, Oxford U. Press, New York, 1943. 

. Fulton, J. F., Acta Med. Scand. Suppl. No. 
196, p. 617, 1947. 

. Fulton, J. F., McGill Med. J. 1948, 18, 133. 

. Crawford, M. P., Fulton, J. F., Jacobsen, 
C. F., and Wolfe, J. B., Res. Publ. Ass’n. 
nerv. ment. Dis., 1948, 27, 3. 

. Blum, R. A., Amer. Psychol. 1948, 3, 237. 


The Quarterly 


7 
7 


The subject of medical mycology is 
often considered as one out of reach of 
the general practitioner and limited to 
the interest of a few specialists. The ter- 
minology and the techniques appear to 
be so highly specialized that the entire 
field is usually relegated to the bacteri- 
ologist, the mycologist and the dermatolo- 
gist. We believe that a working knowl- 
edge of this subject can readily be ob- 
tained by the average practitioner and 
that accurate diagnosis of superficial 
fungus infections can be made without 
elaborate materials or highly specialized 
training in mycology. The ubiquity, the 
infectiousness and difficulty in diagnosis 
and treatment, of some fungus diseases 
make a working knowledge of this sub- 
ject well worth acquiring. It is the pur- 
pose of this paper to review such infor- 
mation as is necessary to this field and 
the general practice of medicine. 


INTRODUCTION 


Human mycoses can be Classified into 
two broad groups—those in which there 
is only a very superficial skin penetra- 
tion, represented by the dermatophy- 
toses, and those which may involve the 
skin, subcutaneous tissues and cause gen- 
eralized infections of various types; this 
group is called the “deep mycoses”. It 
is with the former group that we shall be 
solely concerned. 


The superficial fungus infections -(der- 
matophytoses or dermatomycoses) are 
caused by a group of closely interrelated 
fungi, the dermatophytes, which are phy- 
siologically adapted to grow upon kera- 
tinized structures. Included in this cate- 
gory are: (1). ringworm or tinea, affecting 
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the skin, hair, nails, etc.; (2) moniliasis, 
in which a yeast-like organism is found 
in the intertriginous areas and nails; (3) 
a miscellaneous group, including tinea 
versicolor, erythrasma and various trop- 
ical mycoses. 


As a group, the dermatophytes show a 
wide diversity of types. A classification 
on an etiologic basis is unsatisfactory 
because a single species can cause a mul- 
tiplicity of clinical manifestations in dif- 
ferent parts of the body, and similar 
findings can be caused by an organism of 
a different genus and species. The clas- 
sification used by clinicians is based sole- 
ly on the part of the body involved, with 
no regard for the etiologic agent,—tinea 
cruris, tinea capitis, etc. An ideal ap- 
proach would be a clinical and etiological 
classification such as “tinea capitis caused 
by Microsporum audouini” etc. The lit- 
erature is very confusing with a great 
many synonyms for the same organism 
and a general lack of realization of the 
predilection of fungi, like so many other 
primitive living things, to mutate and be- 
come atypical. The excellent work of 
Conant, Emmons and others have done 
much to clarify the situation in this re- 
gard. They have made possible an or- 
derly and simplified classification by se- 
lecting certain morphological features as 
a criterion for generic differentiation. 
They showed that only three genera need 
be considered: Microsporum, Trichophy- 
ton, and Epidermophyton, which can be 
readily distinguished morphologically by 
their spores (conidia) and other acces- 
sory structures. 

Structurally the dermatophytes con- 
sist of vegetative elements, known as 
“hyphae” and “mycelia” and reproductive 
bodies, or “spores”. The hyphae are the 
forms that are present in human tissue. 


_ They are not characteristic in tissue pre- 


parations and cultures are necessary for 
a specific identification. The reproductive 
bodies, together with the gross cultural 
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characteristics are the chief bases for 


classification. 


Direct Mount 

Material taken directly from the lesion 
and studied microscopically in many 
cases is sufficient to establish the my- 
cotic etiology of an infection. In tinea 
versicolor and a few other infections, this 
is the sole method of confirming the clin- 
ical diagnosis. The procedure is so simple 
and the equipment necessary so mini- 
mal, that it can be made a matter of rou- 
tine. All that is essential is a microscope, 
a scalpel blade, slides, cover slips and a 
solution of ten percent potassium hy- 
droxide. 

The lesion should be cleansed with 
alcohol or acetone and material obtained 
by scraping the edge of an inflamed area 
with a scalpel blade or edge of a slide. 
Hairs are epilated (preferably under a 
Wood's light). From the toes or soles of 
feet, the material should be taken from 
the edges of the lesion along the healthy 
skin, avoiding areas that are heavily ma- 
cerated. From infected nails, discolored 
or friable areas and debris beneath 


inflammatory regions should be studied. 
To the material thus obtained, a drop of 
the KOH is added and a cover slip. The 
whole preparation is heated gently to 
hasten the tissue solvent action of the 
alkali. It is then ready for examination. 


Some prefer to use a solution of 5% 
KOH and 50% Glycerine. This solution 
avoids rapid crystallization of the alkali 
and the drying of the specimen: a decided 
advantage when the preparation cannot 
be examined promptly. The disadvan- 
tage is that the tissue will take longer 
to clear. 

Fungi in skin present an identical ap- 
pearance, and a specific identification of 
the causative agent can be made only by 
culture. A clue to the type of the in- 
vading fungus can often be obtained from 
its appearance in hairs. There may be 
spores arranged in linear rows outside 
the hair (Ectothrix) or inside the hair 
(Endothrix). Species of Microsporum in- 
vading the hair show the fungus as a 
mosaic sheath of small spores surround- 
ing the hair shaft. Trichophyton Schoen- 
leini, the causative agent of favus can 
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often be recognized on direct examina- 
tion of infected hair. The irregularly 
segmented filaments and air bubbles are 
characteristic, 


Tinea versicolor (pityriasis versicolor, 
chromophytosis) can be diagnosed by a 
direct KOH examination of a skin scrap- 
ing from an infected area. The fungus 
(Malessezia furfur), which cannot be cul- 
tured, appears microscopically as clusters 
of thick-walled round and buddling forms 
surrounded by short, straight and angu- 
lar fragments of mycelia. Erythrasma is 
another example of a superficial fungus 
infection, the causative agent of which 
cannot be cultured. The fungus, Nocar- 
dia minutissima, appears on direct mount 
under oil immersion as short, delicate, 
branching filaments which are readily 
broken up into smaller bacillary or coc- 


ecoid forms. 


Oil, grease, air, cotton fibers and other 
artefacts are sometimes confused with 
pathogenic fungi in direct mount. The 
so-called “mosaic fungi” can also be mis- 
taken for mycelia. Although there is 
some evidence that these structures are 
actually associated with inflammatory 
lesions, this is not entirely proven, and 
they are usually thought to have no diag- 
nostic significance. A minimum of ex- 
perience will enable the observer to dis- 
tinguish these structures from the true 
mycelia of fungi. 

Cultural Examination 


Cultures from superficial skin infec- 
tions can be done with minimum of time 
and equipment and does not require the 
elaborate equipment of the bacteriology 
laboratory to identify the majority of der- 
matophytes. Scrapings from inflammed 
areas can be dipped briefly in 70% alco- 
hol and then placed on Sabouraud’s dex- 
trose agar slants. The cultures should be 
kept for two weeks or more at room tem- 
perature. When growth appears evident, 
the gross colony characteristics such as 
color, condition of surface, etc., should be 
noted. A small amount of the aerial 
growth should be removed and placed in 
a drop of Amann’s fluid (Lacto-phenol 


“cotton blue) on a slide. The material is 


teased apart gently, a cover-slip added 
and the preparation examined microscop- 
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Photo by Scanlan 
Upper Left: Hyphae in skin scales from toes, KOH preparation, direct mount. X350 
Upper Right: Hair infested with Microsporum, KOH preparation, direct mount. X350 
Lower Left: Trichophyton purpureum, culture on Sabauraud’s media 
Lower Right: Macroconidia of Epidermophyton flocossum, culture mount using Lacto-phenol cotton 
blue. X350 
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ically. Differentiation of the genus and 
species of the dermatophytes is based 
upon the gross colony characteristics and 
the microscopic morphology. A certain 
amount of experience is here required 
and perusal of one of the excellent texts 
in the bibliography will greatly aid the 
individual desirous of further knowledge 
along this line. 

It must be here emphasized that while 
the cultural method is neither complex 
nor difficult, the direct KOH mount, in a 
good percentage of cases, is sufficient to 
establish the mycotic etiology of an in- 
fection. It has been our experience that 
a higher percentage of superficial fungus 
infections can be diagnosed using only 
the direct mount than relying solely on 
cultures. The employment of the KOH 
preparation together with a culture in 
every case would be the ideal procedure. 
The main advantage of cultural methods 
is for exact delineation of the invading 
organism. 

Other Diagnostic Aids 
A. Filtered Ultraviolet Light (Wood’s 

Light). 

Filtered ultraviolet radiation, in the 
region of 3650 Angstroms, is an impor- 
tant and excellent aid in detecting super- 
ficial mycotic infections. Besides showing 
the presence of some fungus infections 
of the scalp, it is useful in following the 
course of the disease, evaluating the 
efficacy of therapy, and when complete 
cure has taken place. It also is valuable 
in epidemiological surveys and detecting 
“carriers” both animal and human. In 
cases of tinea versicolor, its use not only 
aids in establishing the fungus etiology, 
but shows a characteristic fluorescence, 
even after the eruption has so faded as to 
be undetectable clinically. 

All species of Microsporum invading 
the scalp fluoresce. Trichophyton Schoen- 
leini, T. violaceum, T. tonsurans and 
others do also. Trichophyton ferrugin- 
eum, T. gypseum, and rubrum do not, 
nor does Epidermophyton flocossum and 
Candida albicans. 

Some investigators have reported suc- 
cess in the use of this light in differen- 
tiating cultures. This has not been our 
experience; we have found it unreliable 
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for this purpose. It must also be con- 
sidered that many organic and inorganic 
substances fluoresce, including teeth, 
nails, keratin, petrolatum, porphyrins 
and salicylic acid. 


B. Intracutaneous Tests 


The use of extracts of species of Tri- 
chophyton-“Trichophytin’-has been wide- 
ly studied from both a diagnotic and ther- 
apeutic viewpoint. This antigen seems to 
give positive reactions with regularity in 
individuals in whom deep seated lesions 
occur. A positive reaction may persist 
for some time after the lesions have 
faded. In certain individuals where no 
previous history of fungus infection can 
be elicited, a positive reaction with “Tri- 
chophytin” may nevertheless result, 
hence it appears that a positive reaction 
is of less significance than a negative 
one. The active antigenic portion of the 
extract appears to be broad—that is, the 
specificity seems to be determined by 
genus rather than species. A patient who 
reacts with “Trichophytin” made from 
one species of Trichophyton will usually 
react to an extract made with another. 


Many species of dermatophytes, such 
as Trichophyton purpureum, Epidermo- 
phyton flocossum and Microsporum au- 
douini usually fail to sensitize the skin, 
hence give a negative reaction to “Tri- 
chophytin”. Infections that are recently 
acquired fail to respond because the time 
required for sensitization may vary be- 
tween one or two weeks. A patient with 
a trichophytid will almost invariably re- 
act to the extract; hence, many derma- 
tologists believe that the diagnosis of an 
“id” reaction cannot be supported if the 
skin test is negative. They believe it rea- 
sonable to hypothesize that if an indi- 
vidual’s skin is sensitized sufficiently to 
produce an “id”, it should also be reactive 
to “Trichophytin”. 

Some believe that a “Trichophytin” 
reaction that is positive indicates a favor- 
able prognosis. Some clinicians find the 
extract of some benefit therapeutically— 
others differ in their opinion of its value 
in this respect. 

An extract similar to ‘Trichophytin” 
has been prepared from Candida albicans 
and is available commercially under the 
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name of “Oidiomycin’”, Current opinion 
holds that this extract has no practical 
value in the diagnosis of infections with 
this organism, since it is neither specific 
or sensitive. Other skin test antigens are 
known as “Histoplasmin’, “Coccidioidin”, 
“Blastomycin” ete. These are intended 
primarily for aid in diagnosing these re- 
spective deep mycotic infections. 


C. Animal Inoculations. 

These are useful mainly in diagnosis 
of the deep mycotic infections. Some in- 
vestigators employ them for experimental 
purposes in studying the superficial fun- 
gus infections, otherwise they have no 
practical value. 


D. Fermentation and Agglutination 
Tests— 
These are used to a limited extent in 
studying the yeasts. 


E. Precipitin and Complement Fixation 
Reactions. 

These serological reactions are used 
with increasing emphasis in the diag- 
nosis of the deep mycoses. In the super- 
ficial infections, however, no such anti- 
bodies are demonstrable. 


F. Histological Examination. 
Superficial fungus infections do not 
produce definite pathological changes in 
tissue, hence histological examination 
has only a negative value in the differ- 
ential diagnosis of the dermatoses. 


G. Therapeutic Test. 

When clinical evidence points to a my- 
cotic causation of a disease, but no defi- 
nite diagnosis can be proven, it is often 
expedient to institute therapy. Improve- 
ment in the disorder following fungicidal 
therapy points to a mycotic etiology. A 
correct definitive diagnosis before insti- 
tution of treatment is unquestionably 
preferable. It ordinarily does little harm 
to delay treatment for the length of time 
necessary to establish the diagnosis by 
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means of one of the techniques listed 
above. The advantage of this type of 
procedure seems to be obvious. 


SUMMARY 

The diagnosis of superficial fungus in- 
fections can readily be performed by the 
general practitioner with a minimum of 
experience and equipment. A knowledge 
of the clinical signs and symptoms is the 
most important diagnostic aid of all, 
obviously. Next in importance is the 
direct mount of skin scrapings with po- 
tassium hydroxide. Other diagnostic aids 
that can be of value are the culture, the 
Wood's light, intracutaneous and thera- 
peutic tests. An exact diagnosis using 
these procedures is unquestionably pre- 
ferable to “treatment on suspicion.” 
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Since connective tissue presents such 
varied aspects of structure and function, 
it has been a favorite field for research 
among cyto-histologists for nearly a cen- 
tury. Its ubiquitous distribution as a 
homogeneous tissue or combined with 
other tissues in the formed organs in the 
animal body render it easily available for 
study. In addition to its accessability, 
the transparent quality of connective tis- 
sue makes it particularly useful for obser- 
vation in the living state. It would ap- 
pear that the reactiveness and potential- 
ities of connective tissue would become 
stabilized wherever its location, but mod- 
ern refinements in research techniques 
have revealed an unusual capacity on the 
part of its cells to adapt themselves to 
new conditions imposed by experimen- 
tation. Many of these points were empha- 
sized by Bloom in his 1937 review.! 

The specialized connective tissues such 
as cartilage, bone, tendons, ligaments and 
many fascias retain a major portion of 
their form after they have been removed 
from the body and placed in fixatives. 
On the other hand, the character of the 
basic connective tissue is such that it be- 
comes greatly altered in appearance when 
treated in a similar manner. From such 
material, however, a major portion of 
our knowledge of connective tissue has 
been obtained. This information is now 
being revised rapidly as a result of sev- 
eral new approaches, which serve to 
maintain this tissue more nearly in its 
original state. One of these is through 
the use of newly devised histochemical 
methods which demonstrate the original 
chemical properties of the tissue (Glick?). 
Further, the development of the trans- 
parent tissue chamber and of techniques 
of tissue culture have made it possible 
to maintain connective tissues under ob- 
servation in the living state for pro- 
tracted periods of time. The recent devel- 
opment of the so-called phase microscope 
has placed in the hands of the microscop- 
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THE FIBROBLAST AND ORIGIN OF COLLAGENOUS FIBERS 


HAROLD S. FISH, Ph.D. * 


ist a useful tool with which he can see 
details of living cytoplasmic structure 
hitherto visible only in altered form after 
fixation and staining. The electron micro- 
scope makes it possible to see details of 
macro-molecular structure in cells and 
tissues far beyond the range of the light 
microscope. Thus, a growing volume of 
data is being accumulated by the use of 
effective new methods of study, and an- 
swers to fundamental questions concern- 
ing the nature of connective tissue cells 
and the origin of intercellular fibers 
should soon be forthcoming. 

Although the fibroblast is the funda- 
mental cell of mature connective tissue 
and is accepted as the adult counterpart 
of the mesenchyme cell of the embryo, 
nevertheless, occasional references have 
appeared in the literature to the fibro- 
blasts of the embryo and the mesenchyme 
cells of the adult. The mode of transi- 
tion from one type of cell to the other, 
however, is a major gap in our knowl- 
edge. These two cells have a_ similar 
morphology and their chief difference 
seems to lie in the quality of the matrix 
where they are located. In recent years, 
however, attention has become focused 
on the importance of the intercellular 
field in connective tissue and particular 
emphasis has been placed on the char- 
acter of the intercellular fibers, although 
some attention has been given the inter- 
cellular ground substance in which they 
are immersed. 

The point in embryonic development 
where the connective tissues cease to be 
mesenchyme has never been precisely 
determined. Essentially, it would appear 
that we are dealing with processes of 
differentiation and specialization in the 
connective tissues which duplicate those 
occurring in organs generally as they 
develop and grow. In fact, the connective 
tissue should be given the status of an 
organ on the basis of its structural organ- 
ization as well as on its physiological 
properties. Definitive connective tissue 
organizes and develops its own complex 
of nerves and blood vessels after the man- 
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ner of such organs as the kidney and the 
tongue. Although it lacks the compact 
arrangement we are accustomed to assign 
to organs generally, nevertheless, con- 
nective tissue carries out its work in the 
body in much the same fashion as other 
organs. 

The shape of the fibroblast is usually 
deseribed as either fusiform or stellate. 
The significance of this variation in form 
has been widely understood for a long 
time as a morphological expression of the 
physiological state of the cell. The spin- 
dle-shaped cell is associated with inactiv- 
ity or quiescence, whereas the polymor- 
phic or stellate cell is physiologically ac- 
tive. Thus, the stellate mesenchyme cell 
is regarded as one responding to the 
demands placed on connective tissue 
throughout development. The fusiform 
cell, on the other hand, has attained a 
condition of maturity in which physiolo- 
gical stress has subsided. It is also estab- 
lished that under experimental and path- 
ologic conditions the spindle-shaped cells 
may resume their original polymorphic 
shape and attempt to restore the normal 
condition of the tissue. 

This relationship between the shape of 
the fibroblast and its physiological state 
has been clearly shown by a number 
of research methods. In tissue culture 
experiments whether they deal with liv- 
ing cells (Lewis) or with cells subjected 
to fixing and staining methods (Maxi- 
mow?) a majority of the fibroblasts con- 
cerned with producing fibers in the mat- 
rix have a stellate form. The same 
appearance is shown when _ pathologic 
states are induced experimentally in the 
guinea pig (Baisell and Masons; Wol- 
bach®). In each case, and it is well dem- 
onstrated in the studies on living cells, 
the spindle-shaped cells first become mo- 
tile and then resume a stellate form as 
they undertake to reestablish the connec- 
tive tissue field. A different avproach by 
Schreiber and Reiss’, who followed the 
connective tissue changes in the guinea 
pig from the late fetal stage throughout 
infancy, shows that the fibroblast passes 
through at least two phases of this change 
in form. Fish® observed a similar phase 
change in the infant rat occurring ap- 
proximately from the 4th to the 6th day 
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after birth. In the latter study, this 
change of form on the part of the fibro- 
blasts generally is related to a period of 
particularly active fiber development. 

Each of these citations gives new sig- 
nificance to our original understanding 
of the character of the fibroblast. These 
cells can no longer be regarded as merely 
carrying out an assigned embryological 
task of producing connective tissue and 
ultimately subsiding to an inactive state. 
It is now clear that fibroblasts undergo 
a series of alterations in their form which 
coincide with growth in the connective 
tissues generally, throughout the infancy 
of the individual, and that they can be 
reactivated at any stage in the individ- 
ual’s life to restore the connective tissue 
organ to normalcy. It remains to be de- 
termined what the factors are that con- 
trol and augment these processes at the 
precise time they are required, but the 
potentialities of the fibroblasts have been 
clearly demonstrated. 

The internal structure of the fibroblast 
has presented an unusually difficult prob- 
lem to cytologists in the past. Early at- 
tempts to give an accurate account of the 
cytological picture were largely incom- 
plete because the fibroblast is not readily 
fixed. Fixatives cause shrinkage which 
so alter the morphology of these cells that 
studies conducted for the purpose of dem- 
onstrating their internal structure gave 
variable findings. Another effect of 
shrinkage is to reduce nearly all fibro- 
blasts to the fusiform shape which has 
become accepted as the typical form for 
the adult cell. On the other hand, fixation 
of mesenchyme does not measurably al- 
ter the stellate form of its cells. Thus, 
there has developed through the litera- 
ture of the past, a primary distinction in 
form between the embryonic cell and its 
adult counterpart. 

Meticulous staining procedures applied 
to fixed connective tissue cells have pro- 
duced a mass of data concerning the 
formed elements present in their cyto- 
plasm. For example, Meves? was able to 
show the presence of a typical popula- 
tion of mitochondria which he regarded 
as the agents responsible for the forma- 
tion of intercellular fibers. A few authors 
have described the presence of a limited 
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quantity of granules in the cytoplasm 
while the presence of vacuoles in the cell 
has been largely unrecorded. By the use 
of typical fixation and staining tech- 
niques, Schreiber and Reiss’ were able to 
demonstrate an inner zone of denser cyto- 
plasm (ectoplasm). Jordon! showed the 
presence of a fibrillar structure in the 
cytoplasm which he regarded as the pre- 
curser of extracellular fibrils. In conse- 
quence of these and similar studies, the 
fibroblast is believed to have much the 
same internal quality as other cells of 
the body. However, the variety of ani- 
mals necessary to bring out these details, 
and the failure to demonstrate them con- 
sistently in the fibroblasts of any one ani- 
mal, tended to cast doubt on the relia- 
bility of conclusions from such observa- 
tions. The variability of the picture shown 
by the fibroblasts from different sites 
within the same animal further compli- 
cates the issue. 

The various methods developed in re- 
cent years for observing living cells un- 
der the microscope have proved most 
useful in the study of connective tissue 
and its derivatives. Bright and dark field 
illumination have been utilized to observe 
connective tissue cells in the form of 
smears, as transplants to culture media 
and in transparent chambers in the rab- 
bit’s ear. Unfortunately, the refractive 
index of cytoplasmic elements in the 
fibroblast varies so slightly that details of 
cell structure are difficult to make out in 
bright light. Mitochondria are always in- 
visible, but cytoplasmic granules can be 
seen in varying numbers depending on 
the conditions under which the observa- 
tions are made. Although almost totally 
invisible when unstained, the granules 
appear as rather sparse dust-like parti- 
cles, usually confined to the inner zone 
of the cell, after staining with neutral 
red. Stearns!!. 12 described the fibroblasts 
which had migrated to the center of the 
transparent chamber in her experiments 
as possessing an abundance of uniform- 
sized granules filling the cell and pushing 
against its membrane. Vacuoles, whose 
presence is not ordinarily detected by 
fixation methods, are few in number and 
relatively large when the living cell is 
viewed in direct light. By far the most 
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conspicuous structure of the unfixed 
fibroblast in the bright field is the large, 
oval nucleus. It appears somewhat denser 
than the surrounding cytoplasm and in 
smear preparations is usually noticed be- 
fore the cell itself can be identified. Its 
chromatin is sparse and appears cloudy 
rather than particulate, and as many as 
six nucleoli of unequal size may be pres- 
ent. 

The recent development of phase con- 
trast lenses marks a striking advance in 
microscopy. A number of important ob- 
servations have already been reported 
from their use. The ability of these lenses 
to distinguish the slight differences in 
the refractive index of cytoplasmic par- 
ticles causes them to stand out in sharp 
relief. Consequently, the components of 
the living cell which are vague or in- 
visible in bright field illumination, or 
which can be shown only after special 
fixing and staining techniques, become 
clearly visible in unaltered form. 

This effect is especially striking with 
respect to connective tissue cells. When 
edematized connective tissue from the 
abdominal wall of the young rat is ob- 
served with these lenses, the outline of 
the fibroblast and all its processes be- 
come sharply delineated. The large, oval 
nucleus has a rather thick membrane, is 
usually eccentric, and frequently appears 
to push against the cell membrane. This 
is a marked contrast from the usually 
central position of the nucleus of fibro- 
blasts in fixed preparations. Nuclear 
chromatin may appear in the form of a 
sparse granulation, but more frequently 
it takes the form of irregular shadowing 
in the nucleus among which as many as 
five or six spherical nucleoli of small 
but unequal size are scattered. 

Although the cytoplasm of fibroblasts 
appears relatively agranular in bright 
field illumination, the opposite extreme 
of cells filled with granules as described 
by Searns!! has been only occasionally 
noted in the literature. When fresh con- 
nective tissues from the rat is studied 
with phase contrast lenses, a variable 
picture for the granules can be demon- 
strated (Fish*). Some fibroblasts have a 
fairly heavy quota of them, while others 
possess relatively few. This disparity in 
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the number of granules seems in no way 
related to the size or form of the cell. 
There is obviously some variation in size 
among these particles, but the extremes 
are not especially great. Their distribu- 
tion is general, and they show no special 
relationship to other formed elements 
within the cell. They are found adjacent 
to both cell and nuclear membranes, and 
they extent into the longest processes. 
Although Stearns!! describes granules 
within some of the vacuoles, this is de- 
batable from observations of fibroblasts 
with the phase lenses. Some vacuoles 
may appear to possess one or two gran- 
ules, but it remains to be proved whether 
or not such observations are accurate. 
At present, no explanation for variation 
in number of granules nor, indeed, even 
for their presence can be advanced. 

Vacuoles in fibroblasts have been de- 
scribed by some authors and overlooked 
by others. Observations with phase 
lenses’ reveal them in considerable num- 
bers and show them to have some varia- 
tion in size. Their distribution like that 
of granules is general, but the largest 
ones are located at the periphery of the 
cell and may cause the cell membrane 
to bulge irregularly. The nucleus itself 
appears to be enveloped by a vacuole as 
a clear space generally encircles its mem- 
brane. 
. The phase microscope is particularly 
effective for showing the presence of mi- 
tochondria. With this instrument, one 
sees small rod-like bodies scattered 
throughout the cytoplasm of the cell. 
They vary both in size and form. For the 
most part they appear as short somewhat 
thickened rods but in a few cells, or in 
some parts of a single cell, they can be 
described as filamentous since they ap- 
pear as long slender bodies. They have 
no special relationship to the nucleus, 
but they are often found to lie near and 
around vacuoles. Frequently, many of 
these bodies become aligned in rows and 
suggest the presence of intracellular fib- 
rils. Although Meves? early proposed 
such a function for mitochondria, any 
real relationship they may have with the 
formation of fibers is yet to be demon- 
strated. 

The chief problem which has occupied 
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the attention of histologists as regards 
connective tissue concerns the origin of 
the intercellular fibers. Actually, it may 
be considered even broader than that. 
The territory between connective tissue 
cells while largely populated with fibers 
also has a semi-fluid “ground substance”: 
which supports them. The question is 
often raised as to the nature of the latter 
and its role in the origin of the fibers. 

Three possibilities have been presented 
to account for the source of intercellular 
fibers. They may be derived in situ as 
the result of the aggregation of molecular 
particles of protein nature. They may 
originate in the matrix adjacent to the 
cells supposed to be their progenitors. 
Finally, they may develop within the 
fibroblasts themselves to be spun from 
the cells in the form of the fine or course 
bundles characteristic of the matrix. In 
each case, the fibroblast is the important 
factor in their production for no proof 
has yet been advanced to show that these 
fibers can develop or be maintained in 
the absence of such cells. In the first two 
instances, the fibroblast is deemed to play 
an indirect role, but a direct one in the 
last. The literature includes a number of 
citations to the effect that cells other 
than fibroblasts may contribute to the 
formation of collagenous fibers, but as 
yet such hypotheses have not been gen- 
erally accepted. 

The first attempts to define the origin 
of collagenous fibers in connective tissue 
were limited by the means of investiga- 
tion then at hand. Early workers quick- 
ly divided into two schools of thought 
on this matter, the intracellular and the 
extracellular schools. Both groups used 
much the same methods of analysis hence 
the conclusions arrived at were deter- 
mined by the interpretation placed on 
observations by the particular investiga- 
tor. Using the same or similar methods 
of studying fixed material today, the in- 
terpretation still rests with the special 
leaning of the observer. 

Modern methods of attacking this par- 
ticular problem stems from the investi- 
gations of Harrison who first devised a 
useful method for observing living tissue 
under nearly normal conditions. His 
paper on the balancer organ of the 
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amphibian!3 can be pointed to as one of 
the first attacks on the connective tissue 
problem by direct observation, although 
this phase was incidental to his principal 
study. The development of techniques 
for culturing living tissue in artificial 
media was utilized in a direct attack on 
the problem by Lewis’. Since that time, 
refinements of these methods of observa- 
tion and the development of histochem- 
ical methods of tissue study have clarified 
but not completely solved the problem. 
The recent development of phase con- 
trast lenses and of the electron micro- 
scope have provided useful tools for fur- 
ther analysis of the matter. 

The viewpoint of the extracellular ori- 
gin of connective tissue fibers has been 
substantially upheld by a host of authors 
using all the methods available for their 
method of attack. Stearns!. 12 made use 
of the transparent chamber in the rab- 
bit’s ear in a continuous series of obser- 
vations of the invasion and organization 
of cel's and fibers on the observation 
table. Over a period of some thirty days, 
she s2w spindleshaped fibroblasts migrate 
to the central part of the table where 
they became polymorphic. The activity 
of the cells was represented by this as- 
sumption of new form, by the massive in- 
crease in granulation of the cells, and the 
formation and migration of vacuoles. At 
the height of these activities, blister-like 
protrusions developed on the surfaces of 
the fibroblasts, many of which became 
detached. Fibrils formed in these de- 
tached particles of cytoplasm and ex- 
tended into the surrounding medium for 
some distance. However, to her, this fibril 
reaction was accessory and contributed 
nothing to the development of the col- 
lagen fibers themselves. Instead, she 
describes the true collagen fibrils as 
forming in the medium along the borders 
of the fibroblasts and their processes. 
Since these fibroblasts were continuous 
with one another through their processes, 
the fibrils acquired considerable length 
and, becoming accumulated in strands, 
moved farther into the medium as inde- 
pendent fibers. 

Maximow! used histochemical methods 
to analyze his interpretation of the de- 
velopment of fibers. He cultured frag- 
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ments of lymph nodes and other organs 
and as the culture advanced in age, fixed 
and stained them to reveal the changing 
character of the matrix. The medium 
about the fibroblasts first showed the 
presence of a reticulin material which 
later stained for collagen as definite col- 
lagenous fibers appeared among the cells. 
A variation of this procedure was per- 
formed by Wolbach? who studied con- 
nective tissue in vitamin C deficient 
guinea pigs. After a state of deficiency 
had been reached in these animals, they 
were placed on a vitamin C diet. The 
organization of the clot formed after 
pieces of connective tissue were removed 
from the thigh, was studied by fixating 
and staining at intervals of time. As fibro- 
blasts invaded the clot and began to 
organize it, the cells were first surround- 
ed by a reticulin zone, which later con- 
verted to collagen fibrils. 

Baitsell studied the healing of wounds 
in the dermis of frogs and laters the 
healing of tubercles formed after the in- 
oculation of tubercle bacilli into the testes 
of guinea pigs. He describes the develop- 
ment of collagenous fibers as a conver- 
sion of fibrin fibrils in each instance and 
wholly unrelated to the fibroblasts pres- 
ent. 

Porter and Vanameel have recently 
reported their observations on the forma- 
tion of connective tissue fibers in cul- 
tures of parts of the chick embryo in- 
cluding the skin, as seen through the 
electron microscope. By this means, they 
are able to measure accurately the diam- 
eters of unit fibrils which make up the 
collagen fibers. The identity of these 
fibrils as belonging to the collagenous 
type is through their display of periodic- 
ity, a character previously reported by 
Schmitt and his co-workers.!6 They pos- 
tulate the origin of these unit fibrils com- 
posing the larger collagenous fibers in 
the aggregation of several protofibrils 
and the progressive deposition of molecu- 
lar collagen on their surfaces. They are 
unable to see any fibers spun from fibro- 
blasts. 

The mass of interpretations of the 
viewpoint that the fibroblast itself does 
not form the fibers directly is partially 
diluted by scattered observations depict- 
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ing the cell as forming collagen fibers 
from its own substance. Lewis describes 
the development of fibers from cells in 
her cultures.3 By the use of a corrosion 
technique on pig umbilical cord as well 
as by several more routine fixation and 
staining techniques, Jordon! demon- 
strted the extrusion of fibrils from the 
body of the fibroblast. Recently, this 
author used the phase microscope’ to 
study the fibroblasts in connective tissue 
freshly removed from the young rat, and 
was able to see bundles of collagenous 
fibrils extending from the ends of cell 
processes. Although in a few cases they 
appeared to emerge from the body of 
the cell. 


The problem of the origin of connective 
tissue fibers is still divided between the 
two viewpoints. The impressively large 
number of workers who interpret their 
observations as evidence for the develop- 
ment of fibers in the intercellular ground 
substance base their observations primar- 
ily on fixed material. In every case where 
experimental methods were employed, 
the connective tissue, whether obtained 
from adult or embryonic sources, has 
been made to invade or grow in a me- 
dium different from its natural one. 
Thus, it is highly probable that addi- 
tional factors are present within the field 
where the cells are producing fibers, 
which may so alter the process that the 
picture shown after fixation becomes 
greatly changed from the natural one. 
On the other hand, living material should 
provide a positive demonstration of con- 
nective tissue formation if it can be made 
under conditions which do not employ 
an artificial medium. These may account 
for the discrepancies of observations and 
interpretations which appear in the liter- 
ature. It should also be pointed out that 
the variety of conclusions made from 
investigations thus far may possibly 
stem from the numerous animal sources 
used. Although a certain degree of com- 
mon ground exists in all of them, enough 
variation in the details of development 
occurs among various species, and even 
among different strains of connective 
tissue from the same individual to ac- 
count for many contradictory observa- 
tions and conclusions. 
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Summary 

Limitations of space make it impos- 
sible to consider all aspects of studies 
on the origin of collagenous fibers of con- 
nective tissues which have appeared in 
the literature up to the present time. 
The data recorded in this paper give only 
a brief survey of the background to the 
trends of today’s research. The technical 
limitations in the analysis of connective 
tissue problems which prevailed through 
the early years of the present century 
have been slowly broken down with the 
advent of tissue culture methods and the 
development of more effective histochem- 
ical techniques. Both types of study have 
served to resolve the problem of the 
origin of intercellular connective tissue 
fibers into two schools of thought, one 
of which believed that the fibers were 
formed in the intercellular medium and 
that fibroblests played an indirect role 
if any, while the other interpreted their 
observations as indicating that these cells 
are not only the responsible agents in 
fiber formation, but that their role is a 
direct one in that the cytoplasm of the 
fibroblast itself contributes to the sub- 
stance of the fiber. It is apparent that 
both schools have described the processes 
involved in speculative terms. The im- 
proved opportunity of viewing living 
cytoplasm made possible by the optical 
qualities of the phase microscope shows 
that some fibroblasts at least are able to 
produce collagen fibers from their own 
substance. Under the high magnifications 
of the electron microscope only the for- 
mation of intercellular fibers as a pro- 
cess of accumulation of protofibrils in 
the ground substance between fibroblasts 
has been observed. Thus at present, one 
must conclude that neither process is ex- 
clusive. While all evidence points to the 
need for the presence of the fibroblasts 
in this process, perhaps the formation of 
fibers from the cells themselves is re- 
stricted to a relatively small number of 
cases. 
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MANAGEMENT OF PROSTATISM 
DAVID PRESMAN, M.D.* 


The term prostatism refers to non-in- 
flammatory obstructions at the bladder 
neck excluding carcinoma. The cause of 
the obstruction may be due to any one 
of three types of lesion: (1) benign pros- 
tatic hypertrophy (2) contracture of the 
bladder neck and (3) median bar forma- 
tion. Benign prostatic hypertrophy is 
due to a hyperplasia of the glandular and 
fibro-muscular structures of the prostate 
gland with a resultant enlargement caus- 
ing obstruction at the bladder neck. This 
is by far the commonest cause of blad- 
der neck obstruction occurring in the 
middle-aged and elderly male. 

Contracture of the bladder neck is due 
to marked fibrous hyperplasia at the 
bladder neck, producing a concentric dia- 
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phragm-like obstruction which may be 
severe enough to cause complete urinary 
retention. This is usually associated with 
some degree of benign prostatic hyper- 
trophy. Bladder neck contracture is seen 
more commonly in the undernourished 
elderly patient in the charity hospital 
ward. It may have some relationship to 
a low-grade chronic infection of the lower 
urinary tract. It also is seen occasionally 
in infants and children as a congenital 
anomaly of the bladder neck. 

Median bar formation is relatively un- 
common and consists of a fibrous hyper- 
plasia of the floor of the bladder neck 
causing a “bar” obstruction. This may 
occur in young adults as well as in the 
middle-aged group. 

The proper management of prostatism 
is important primarily because of the 
effect of the obstructing lesion upon blad- 
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der function and upon the resultant de- 
gree of renal damage produced. The en- 
largement of the prostate per se does 
not effect the health of the patient. The 
patient requires medical attention be- 
cause the urinary outlet is obstructed 
resulting in interference with the act of 
micturition and the eventual develop- 
ment of renal damage. If the bladder 
neck obstruction is neglected, chronic 
urinary retention will develop. The stasis 
of urine in the bladder produces an in- 
creased back pressure in the kidneys 
with the progressive development of bi- 
lateral hydronephrosis. The stasis of 
urine will also predispose to ascending 
infection and subsequent pyelonephritis. 


The mechanical act of urination de- 
pends upon the balance between the 
muscular tone of the bladder wall and 
the presence or absence of obstruction 
at the bladder outlet. With a mild degree 
of bladder neck obstruction, the bladder 
muscle or detrusor becomes hypertro- 
phied and is able to overcome the obtsruc- 
tion so that there are little or no symp- 
toms and the bladder can empty itself 
completely. This stage of compensation 
which is comparable to the compensated 
myocardium in hypertensive heart di- 
sease, may be present for some time 
without causing any symptoms. After a 
variable period of time, the hypertro- 
phied bladder becomes hypertonic and 
attempts to empty itself more frequently 
thus causing the symptoms of urinary 
frequency and urgency to appear. The 
bladder, however, is still able to empty 
itself completely. If the obstruction at 
the bladder outlet becomes progressive, 
the hypertrophied bladder muscle is no 
longer able to overcome the obstruction, 
and becomes decompensated and atonic. 
The bladder cannot empty itself and the 
stage of chronic urinary retention de- 
velops with the presence of a residual 
urine. 

Once the bladder has become decom- 
pensated and a residual urine is present, 
some degree of kidney damage will in- 
variably follow. The stasis of urine in 
the bladder causes increased back pres- 
sure in the kidneys with gradual pressure 
atrophy of the kidney parenchyma. Coin- 
cidently, ascending infection develops 
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and chronic pyelonephritis occurs with 
further destruction of the renal tissues. 
If the bladder neck obstruction is treated 
early, most of the renal changes are re- 
versible and normal function will return. 
However, if chronic retention has existed 
for a long period of time, irreversible 
damage to the kidneys will occur and 
normal function cannot be restored. 

The stage of bladder decompensation 
may at any time develop suddenly into 
acute urinary retention if an added in- 
sult is superimposed on the balance be- 
tween the expulsive power of the bladder 
and the obstruction at the bladder out- 
let. This may occur in the form of pro- 
longed bed rest, abdominal surgery, an 
upper respiratory infection, acute pro- 
statitis, a long train or automobile ride 
or excessive alcoholic intake. Many times 
acute urinary retention supervenes with- 
out any apparent etiological factor. 

The tonicity of the bladder wall is an 
important factor in determining the se- 
verity of urinary symptoms caused by 
obstruction at the bladder neck. If the 
bladder muscle is weak and atonic to be- 
gin with as occurs in the elderly or de- 
bilitated individual, a relatively slight 
degree of prostatism may be sufficient to 
prevent the bladder from emptying and 
so cause acute or chronic urinary reten- 
tion. With the same degree of prosta- 
tism, a normal or hypertrophied bladder 
can compensate for the obstruction and 
function fairly well. This explains why 
a debilitated patent may have urinary 
retention in the face of only a mild de- 
gree of anatomical obstruction at the 
bladder outlet. 

The symptomatology of prostatism 
therefore, is dependent upon the tonicity 
of the bladder wall and the degree of 
relative obstruction at the bladder neck. 
There is not necessarily any correlation 
between the degree of bladder neck ob- 
struction and the actual size of the pro- 
state. If the prostate is enlarged pre- 
dominantly toward the rectum but does 
not encroach very much upon the lumen 
of the bladder neck or urethra, few symp- 
tims will be present. On the other hand, 
a contracture of the bladder neck or a 
slight hypertrophy of the prostate which 
is not palpable rectally may completely 
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occlude the vesical outlet and cause uri- 
nary retention. 

The best and simplest method of deter- 
mining the relative degree of bladder 
neck obstruction is to measure the resid- 
ual urine. This is the volume of urine 
remaining in the bladder after the patient 
has voluntarily voided and is obtained 
by passing a small-caliber rubber cathe- 
ter. This procedure should be routinely 
performed on all patients with prosta- 
tism. It is non-traumatic and is of great 
help in evaluating the clinical picture. 
The absence of residual urine shows that 
the bladder is still compensated and able 
to empty itself. If a significant amount 
of residual urine is present, it means 
that the bladder has become decompen- 
sated. If left untreated, the residual urine 
will increase and progressive renal dam- 
age will ensue. The importance of deter- 
mining the residual urine cannot be over- 
emphasized. 

Another factor which should be re- 
membered is that a chronic prostatitis 
may be superimposed upon prostatic 
hypertrophy. The urinary symptoms may 
be predominantly due to the prostatitis 
with little actual obstruction caused by 
the prostatic hypertrophy. Office treat- 
ment of the prostatitis in the form of 
massage and dilatation often clears up 
the infection sufficiently to reduce the 
symptoms to a minimum. The presence 
of prostatism with only mild symptoms 
may respond very well to this course of 
treatment without the necessity of sur- 
gical intervention. 

The definitive management of the pa- 
tient with prostatism must be individ- 
ualized on the basis of two factors: (1) 
the age and general condition of the 
patient and (2) the severity of urinary 
symptoms and the degree of damage to 
the upper urinary tract. Since most pa- 
tients with prostatism are in the middle 
and older-aged groups, other complicat- 
ing conditions may be present. The com- 
mon conditions to be considered are 
hypertensive heart disease, arterioscler- 
otic heart disease, kidney disease, dia- 
betes and pulmonary pathology. A care- 
ful history and physical examination will 
give much information as to the presence 
of these conditions. A chest x-ray and 
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electrocardiogram should be routinely 
done on these patients to complete the 
work-up. 

The degree of damage to the urinary 
tract caused by the prostatism is an im- 
portant factor in deciding the specific 
surg'cal procedure best suited for the 
patient. The following factors should be 
determined in evaluating the status of 
the urinary tract prior to any contem- 
plated surgery: 

1. The amount of residual urine. 

2. Infection in the bladder or kidneys. 

A microscopic examination of the 
urine for pus should be routinely 
done. If this is positive, a urine 
culture is indicated. 

3. Bladder calculus. Every patient 
should have a flat plate of the ab- 
domen prior to surgery. If a blad- 
der calculus is suspected and the 
flat plate is negative, cystoscopy 
should be performed since about 15 
percent of calculi are radio-trans- 
lucent. 

4. Renal damage. A determination of 
the blood urea nitrogen or non-pro- 
tein nitrogen should be routinely 
done. An elevated blood chemistry 
indicates the need for a period of 
bladder decompression in order to 
allow kidney function to return to 
normal. It is advisable in selected 
cases to have an intravenous pyelo- 
gram as an aid in determining the 
extent of damage to the upper uri- 
nary tract. 

Non-surgical Management 

After a careful evaluation of the pa- 
tient’s general condition and the extent 
of urinary tract pathology, the decision 
as to surgical interference must be made. 
Many patients with only mild urinary 
symptoms and a slight degree of bladder 
neck obstruction may be treated con- 
servatively with good results. A course 
of periodic prostatic massage and urethral 
dilatation with sounds may be sufficient 
to relieve the symptoms. The presence 
of a superimposed chronic prostatitis 
may be the primary cause for the symp- 
toms and this condition will respond to 
conservative therapy. 

The indication for surgery is depend- 
ent to a great degree upon the age and 
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general condition of the patient. A man 
of 80 who has a frequency of every 2 or 
3 hours with a residual urine of a few 
ounces can be treated conservatively with 
definite improvement of his symptoms. 
The same clinical picture occurring in a 
man of 60 in good condition would war- 
rant removal of the prostate. 

A trial of non-surgical management is 
also indicated in the elderly patient who 
has other complicating conditions and is 
still able to void. A small amount of 
residual urine (2 to 6 ounces) together 
with a moderate degree of urinary fre- 
quency may be improved by urethral 
catheterization and light prostatic mas- 
sage repeated at weekly intervals. The 
prognosis of this type of patient is poor 
at best and it is advisable to attempt all 
non-surgical measures before resorting to 
an operative procedure. 

If the patient is in a very poor condi- 
tion and is unable to void or carries a 
large residual urine, an indwelling ure- 
thral catheter should be inserted. With 
the use of a small caliber catheter 
changed at weekly intervals, many of 
these patients will tolerate an indwelling 
catheter for long periods of time. If the 
general condition improves after a period 
of catheter drainage, cystotomy or pro- 
statectomy may be considered. If the 
patient’s condition remains unchanged, 
the urethral catheter may be left in per- 
manently. 

Surgical Management 

Provided the patient’s general condi- 
tion is satisfactory, surgery should be 
considered if certain criteria are met. 
The mere presence of an enlarged pros- 
tate gland is not an indication for sur- 
gery. Likewise, an occasional episode of 
mild urinary symptoms does not require 
a surgical procedure. As has been dis- 
cussed previously, the age and general 
condition of the patient together with 
the degree of urinary tract pathology 
should be carefully evaluated when di- 
ciding whether surgery is indicated. 

The occurrence of any of the follow- 
ing factors in a patient with prostatism 
is an indication for surgery: 

1. Moderate or severe urinary symp- 

toms without residual urine. A his- 
tory of diurnal frequency every 2-3 
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hours, urgency, straining, dysuria 
and nocturia more than twice is an 
indication that enough degree of 
bladder neck obstruction is present 
to warrant surgery. 

Residual urine. If the residual ur- 
ine is more than 3 ounces, it means 
that the bladder has become decom- 
pensated and the stage of chronic 
urinary retention has developed. 
Failure to correct the bladder neck 
obstruction at this stage will invar- 
iably result in increased back pres- 
sure and ascending infection of the 
kidneys. It is of interest to note 
that the urinary symptoms may be 
very slight during the stage of 
chronic urinary retention probably 
due to marked bladder atony. 
Acute urinary retention. If the pa- 
tient is unable to void, he should 
be managed with intermittent cathe- 
terization or preferably an indwell- 
ing urethral catheter preparatory 
for surgery. 

4. Hemorrhage. An enlarged prostate 
may cause minimal urinary symp- 
toms but may be very vascular and 
bleed easily without any apparent 
reason. The bleeding will usually 
subside on bedrest or urethral cathe- 
ter drainage. Recurrent episodes 
of mild bleeding or a single severe 
hemorrhage is an indication for the 
surgical removal of the prostate. On 
occasion, the bleeding may be so 
severe as to warrant an emergency 
cystotomy or even an emergency 
prostatectomy. 

Surgical Procedures 

The prostate may be removed by either 

a one-stage or a two-stage method. The 
latter consists of a preliminary cystotomy 
followed by a second stage prostatectomy 
after a suitable length of time. The fol- 
lowing conditions are indications for a 
preliminary cystotomy: 

1. Marked debility and poor general 
condition of the patient. 

2. Chronic urinary retention with 
grossly infected residual urine. 

An elevated blood urea nitrogen 
or non-protein nitrogen signifying 
poor renal function. 

Associated infection of the genito- 
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urinary tract such as epididymitis or 
cystitis due to bladder calculus. 

A cystotomy serves to keep the blad- 
der completely at rest and allows any 
infection to be adequately treated. It 
decompresses the urinary tract and re- 
duces any back pressure on the kidneys 
so that the blood chemistry returns to 
normal in many cases. A cystotomy tube 
is tolerated very well and the patient 
can be ambulatory without much discom- 
fort. 

The length of time before the second 
stage procedure should be done will de- 
pend upon how soon the associated infec- 
tion clears up or how soon the kidney 
function returns to normal or becomes 
stabilized. This may vary from one week 
to several months. If the patient is in the 
older age group and his general condition 
does not improve, the cystotomy is al- 
lowed to remain on a permanent basis. 
However, a permanent cystotomy is in- 
frequently resorted to since the condition 
of most patients can be improved suffi- 
ciently for a second stage operation. 


Another advantage of a cystotomy in 
the poor-risk patient is that the actual 
removal of the prostate at a later stage 
is made easier. Some of the prostatic 
enlargement is due to edema and much of 
this is reduced when the bladder is kept 
at rest with a cystotomy. If a transure- 
thral resection is done as a second stage 
operation, it is technically made easier 
by using the cystotomy tube for con- 
tinuous outflow of the irrigating fluid. 
Regardless of the operative procedure 
used in the second stage, the cystotomy 
serves as a safety valve in the event that 
bleeding or infection develops in the post- 
operative period. The utilization of a 
cystotomy as a preliminary procedure in 
the poor-risk patient with prostatism has 
been a great factor in reducing the mor- 
tality rate in prostatic surgery. 

There are four accepted surgical pro- 
cedures for the removal of the enlarged 
prostate gland (fig. 1): suprapubic trans- 
vesical prostatectomy, transurethral pros- 
tatectomy, perineal prostatectomy and 
retropubic prostatectomy. Each operation 
has its proponents who claim that their 
particular procedure is by far the best 
and should be performed on all patients 


Page Sixty-eight 


with prostatism. It is our experience 
that each operation has advantages and 
disadvantages, and no single procedure 
should be routinely done in all cases. 

There are specific indications for each 
operation, depending upon the size and 
location of the prostate, the obesity of 
the patient, and the technical dexterity of 
the surgeon. In order to maintain a low 
mortality rate and effect a good function- 
ing result, the urologist should choose 
the operation with regard to the above 
factors. 

Suprapubic Transvesical Prostatecto- 
my. This is the classical approach to the 
prostate and is still the procedure of 
choice of many urologists. It is usually 
done as a one stage procedure but may 
follow a preliminary cystotomy as a sec- 
ond stage operation in the _ poor-risk 
patient. Technically, it is the easiest of 
the four operations to learn and can be 
performed very quickly. However, there 
is a certain degree of shock associated 
with this procedure probably because the 
bladder is opened and the prostate is 
enucleated thru the open bladder. An- 
other disadvantage is that the prostatic 
bed cannot be visualized very well so 
that small adenomas or tags of mucous 
membrane may be overlooked. Also, fol- 
lowing removal of the suprapubic tube, 
a fistula may persist for some time. 

This operation is best suited for a pa- 
tient who is not too obese and has a large 
prostate which is predominently intra- 
vesical rather than intra-urethral. 


Transurethral Prostatectomy. This 
term is used in preference to the older 
term, transurethral resection, since it is 
now realized that a complete prostatec- 
tomy must be performed in order to 
achieve a good result. Merely cutting a 
groove in the floor of the prostate will 
result in either persistent retention or 
very marked symptoms. Transurethral 
prostatectomy is an extremely difficult 
technical procedure to master and re- 
quires a large experience to obtain good 
results. When correctly performed, it is 
a very satisfactory operation and carries 
a low mortality and morbidity. However, 
this procedure is not tolerated well if it 
takes too long so that the patient should 
not be on the table more than I hour and 
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15 minutes. Since it is difficult to resect 
large glands completely in this period of 
time, they are best removed by open 
prostatectomy. There are two definite 
hazards which must be guarded against: 
perforation of the bladder neck and uri- 
nary incontinence. These may be pre- 
vented if the operator is careful and is 
oriented as to the important anatomical 
landmarks. 


The transurethral approach is indi- 
cated for contractures of the bladder 
neck, median bars and a small or moder- 
ate-sized hypertrophied prostate. This 
includes prostates weighing up to 40 
grams. This entire group comprises 60 
or 70 percent of all cases of prostatism. 

Transurethra! prostatectomy may also 
be performed as a second stage pro- 
cedure after a preliminary cystotomy. 
Its advantage over a second stage supra- 
pubic prostatectomy is the absence of 
shock and the shorter convalescence due 
to more rapid healing of the suprapubic 
wound. Very large prostates, however, 
are best removed by a second stage supra- 
pubic prostatectomy. 


Perineal Prostatectomy. The perineal 
approach to the prostate is anatomical 
and is tolerated well by the patient. It is 
a more difficult operation to learn be- 
cause of the danger of injury to the rec- 
tum which is in close proximity. The 
principal objection to this procedure is 
that a small but definite percentage of 
patients have some degree of temporary 
urinary incontinence which may last 6 
months or longer. This is probably due 
to trauma of the nerves and muscular 
structures of the perineum rather than 
to any direct injury to the sphincter. 
Perineal prostatectomy is suitable for 
patients with a very obese abdomen and 
a large low-lying prostate. 


Retropubic Prostatectomy. This is a 
relatively new operation which is rapid- 
ly becoming more popular among urolo- 
gists. It is an extravesical approach to 
the prostate by the abdominal route so 
that the prostate is removed directly 
from its capsule without opening the 
bladder. The mortality compares very 
favorably with the other types of pros- 
tatectomy and the postoperative course 
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and functional end results are excellent. 
It is a visualizing procedure and enables 
the operator to carefully inspect the 
prostatic bed and control bleeding with- 
out difficulty. Retropubic prostatectomy 
is indicated for large prostates (more 
than 40 grams) which are predominantly 
intra-urethral. 


SUMMARY 


The symptomatology of prostatism is 
based upon the balance between the 
expulsive power of the bladder muscle 
and the degree of obstruction at the 
bladder neck. 

When the bladder becomes decompen- 
sated and chronic urinary retention 
occurs, the volume of residual urine 
in the bladder increases. This leads 
to the development of back-pressure 
and ascending infection in the kidneys 
with resultant renal damage. 

The management of prostatism de- 
pends upon the age and general con- 
dition of the patient together with an 
evaluation of the degree of damage to 
the urinary tract. 

. Non-surgical measures are indicated 
in the old and debilitated individual 
with mild or moderate symptoms and 
a slight degree of damage to the blad- 
der or kidneys. 

. Surgical measures are indicated with 
moderate to severe urinary symp- 
toms, acute urinary retention, chronic 
urinary retention or prostatic bleed- 
ing. 


Fig. 1. Diagrammatic representation of the vari- 
ous approaches to the hypertrophied prostate. 
(a) transurethral, (b) perineal, (c) retropubic ex- 
travesical, (d) suprapubic transvesical. 
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The antistiffness factor of Wulzen is 
one of the less well understood factors 
required for the adequate nutrition of the 
guinea pig. Its reputed effects of con- 
trolling the extra-skeletal deposition of 
calcium and of protecting guinea pigs 
against wrist stiffness makes it of espe- 
cial interest because of its possible rela- 
tion to abnormal calcification, arthritis, 
and other degenerative diseases in the 
human. 

Researches on the antistiffness factor 
were an outgrowth of earlier studies on 
the nutrition of planarian worms which 
were made by Wulzen and Bahrs.!. 2 
These investigators found that when diets 
of natural foods containing all the then 
recognized vitamins were fed guinea pigs, 
certain tissues from these animals (liv- 
ers, hearts, spleens), when fed to planar- 
ians, caused a well-defined deficiency syn- 
drome in the worms. The feeding of 
certain supplements (kale, grass, alfalfa) 
to the guinea pigs prevented the devel- 
opment of deficient tissues. When the 
studies were extended,*:4 it was found 
that the guinea pigs developed a disease 
with a characteristic syndrome. 

These earlier experiments were prob- 
ably complicated by the simultaneous oc- 
currence of a vitamin E deficiency. In 
1944, however, van Wagtendonk, Schock- 
en, and Wulzens demonstrated that vita- 
min E and antistiffness factor deficiency 
states could be produced simultaneously 
or independently of each other. Most of 
what has subsequently been learned 
about the physiology and biochemistry 
of antistiffness factor deficiency is the 
result of studies by van Wagtendonk and 
Wulzen in collaboration with their stu- 
dents at Oregon State College. 

For the development of the stiffness 
syndrome in guinea pigs the Oregon 
workers eventually adopted a diet based 
on skim milk?: 6. 7 which, in its final modi- 
fication,’ 7.9 consisted primarily of a re- 
constituted skim milk to which ferric 
chloride and copper sulfate were added. 


* Assistant Professor of Biochemistry, The Chicago 
Medical School. 
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THE WULZEN ANTISTIFFNESS FACTOR 


WALDEMAR DASLER, Ph.D.* 


On this diet young guinea pigs gained 
as regularly in weight as did the control 
animals on the stock ration (20 to 30 
gm/wk) for the first year! 1,12. In the 
earlier stages of the deficiency the ani- 
mals did not show signs of any deficiency 
disease except for a constant increase in 
stiffness at the wrist joint. In the later 
stages a cessation of growth and loss of 
of weight occurred. 1. In the advanced 
stages of the deficiency the muscles were 
found to be extremely atrophied!3, 10, Ani- 
mals on deficient diets for a year or 
longer showed large calcium deposits, 
mainly as tricalcium phosphate, in almost 
all body tissues, conspicuous locations 
being muscle, subcutaneous tissue, aorta, 
liver, and kidneys’. The insoluble cal- 
cium deposits in the tissues did not de- 
crease after short treatment with the 
antistiffness factor. However, prolonged 
administration of large doses eventually 
resulted in the removal of even large de- 
posits from the tissues!4. 


Wrist stiffness developed gradually and 
became evident after the animals had 
been on the deficient diet for a month or 
more. For the determination of stiff- 
ness. 15 a fore leg of the guinea pig was 
extended posteriorly close to the body of 
the animal, the leg being kept as straight 
as possible. The foot was then gently 
hyperflexed by pressing on its dorsal as- 
pect. The angle between the foot and the 
leg varied from 90° in unaffected animals 
to 180° in animals with very stiff wrists, 
the latter having the so-called completely 
rigid wrist joints. The stiffness disap- 
peared if antistiffness-active fractions 
were administered to the animals. 

From the mechanics of the determina- 
tion it appears that the abnormality may 
be muscular rather than articular and 
that the term wrist stiffness, strictly 
speaking, is a misnomer. In fact, it 
should be pointed out that the wrist stiff- 
ness, even in completely “stiff” animals, 
is not detectable with the fore leg of the 
animal in the normal position. 


The above method of determining wrist 
stiffness was made the basis of an assay 
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method for the determination of antistiff- 
ness activity5.15 The assay was made 
more or less quantitative by defining one 
unit as that amount which wnen admin- 
istered daily for 5 consecutive days to @ 
stiff animal, cured the affected animal in 
this time. 

Although wrist stiffness was the first 
outward symptom of antistiffness factor 
deficiency, it was not an essential feature 
of the early stages of the deficiency®. In 
fact, several animals did not show any 
signs of stiffness during the course of an 
experiment lasting 23 weeks. 

A derangement of the phosphorus me- 
tabolism was found to be a more constant 
sign of early antistiffness factor defi- 
ciency than was wrist stiffness8. The 
most significant change took place in the 
easily hydrolyzable phosphorus of the 
liver and the kidneys. This fraction, 
which probably primarily represents ade- 
nosine triphosphate and adenosine di- 
phosphate phosphorus, was halved in ani- 
mals which had been on the deficient 
diet for one week. Administration of 
antistiffness-active material to deficient 
animals brought about a rapid increase 
in easily hydrolyzable phosphorus of the 
liver and kidneys to normal values. It 
was also demonstrated!3 that adenosine 
triphosphate as well as creatine phos- 
phate gradually decreased in muscle tis- 
sue during the more advanced stages of 
the deficiency. The impaired function of 
the muscle during the deficiency was 
therefore correlated with a lowered con- 
tent of compounds containing energy- 
rich phosphate bonds. 

These studies led to the belief that the 
antistiffness factor exerts its influence 
upon the adenylic acid system, thereby 
affecting the whole energy metabolism 
of the animal. Confirmatory evidence for 
this was obtained by studies of the dis- 
tribution of nucleotides and nucleosides 
in the liver, kidney, and blood of deficient 
animals!! and by studies of the respira- 
tory rate and the anaerobic glycolysis of 
deficient tissues!”. A decreased rate of 
anaerobic glycolysis of deficient liver 
homogenates could be significantly in- 
creased by the invitro addition of the 
antistiffness factor to the homogenates!6, 

As a result of his series of studies, van 
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Wagtendonk has tentatively postulated 
that the antistiffness factor may act as a 
prosthetic group for the enzyme respon- 
sible for the rephosphorylation of adenylic 

The Oregon group also studied other 
metabolic aspects of antistiffness factor 
deficiency. Thus, deficiency of the anti- 
stiffness factor resulted in a lowering of 
serum phosphatase activity’. 

The concentration of the inorganic 
phosphorus in the blood increased during 
the deficiency. This was accompanied 
by a slight rise in the calcium concentra- 
tion. Increases in inorganic phosphorus 
also occurred in liver, kidney, and mus- 
cle7, 8,13, In the blood of deficient guinea 
pigs diffusible calcium decreased and non- 
diffusible calcium increased!2. In addi- 
tion, the albumin fraction of the plasma 
proteins was found to be considerably 
decreased in deficient animals whereas 
the globulin fraction was increased!’, 

The. original literature should be con- 
sulted for a more complete discussion of 
the probable sequence of metabolic 
events which occur and their interpreta- 
tion!?, 12, 

Van Wagtendonk and Wulzen have as- 
sayed a number of natural products for 
antistiffness activity by the wrist stiffness 
method!5. The most potent material was 
cane juice which was found to vary in 
potency from 100 to 1000 units per gram 
of juice. 

Because of the high potency of cane 
juice, isolation studies of the antistiffness 
factor were largely limited to this mate- 
rial. In 1946 van Wagtendonk and Wul- 
zen described the isolation of a crystalline 
substance from cane juice which was 
active, in their test, in daily doses of 
0.002 microgram|s. 19, Its activity, there- 
fore, was 500,000,009 units per gm. Fifty- 
five gallons of cane juice yielded 0.1 gm. 
of purified crystals. It was later found 
that these crystals consisted largely of 
inactive material and from them a com- 
pound which melted at 164-166°C. was 
separated!6. This was considered to be 
the pure antistiffness factor. In a recent 
publication2° the antistiffness factor is 
reported to be a sterol having the prob- 
able formula of 

All the findings discussed up to this 
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point were the result of investigations by 
the Oregon State College group. The first 
efforts of others to duplicate the stiffness 
syndrome in guinea pigs met with failure 
21,22, Subsequently, several groups of in- 
vestigators2326 have confirmed the pro- 
duction of wrist stiffness in guinea pigs 
on a variety of solid diets. In contrast to 
the Oregon work however, investigations 
in seven different laboratories are in 
agreement with the finding that the milk 
diet is unsatisfactory for these studies in 
that the guinea pigs suffered severe 
weight losses and high mortality when 
transferred to this diet, even when ap- 
parently adequate conditioning periods 
(gradual transfer from one diet to the 
other) were used2!-24, 26-28, 

Most of the metabolic changes which 
have been reported to take place in de- 
ficient animals by the Oregon group are 
as yet unconfirmed by other laboratories. 
Petering et al?4 report that the results of 
limited experiments with the skim milk 
diet tend to confirm the Oregon findings 
of a decrease in easily hydrolyzable phos- 
phorus in liver and kidneys. Dasler and 
Bauer?5, on the other hand, found no 
correlation between easily hydrolyzable 
phosphorus and wrist stiffness in animals 
depleted on commercial, pelleted rations. 

X-ray studies of the wrist joints of 16 
stiff guinea pigs by Smith et al?6 revealed 
no abnormalities. These workers did re- 
port calicification of the soft tissues al- 
though there appeared to be no correla- 
tion between the tissue calcification and 
the wrist stiffness. Petering et al?4 found 
no tissue calcification even though their 
animals were very stiff. 

It would appear, therefore, that the 
wrist stiffness and the tissue calcification 
may be manifestations of different syn- 
dromes, as has been suggested by Smith 
and co-workers?6, If the condition as 
produced by Wulzen and van Wagten- 
donk is indeed multiple, it is not surpris- 
ing that certain aspects of their work can 
not be confirmed by others using widely 
differing diets. Hogan and Reagan29, for 
instance, have produced tissue calcifica- 
tion in gunea pigs by merely increasing 
the phosphorus content of certain diets. 
Since the stiffness-producing milk diets 
contain a higher level of phosphorus than 
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the usual guinea pig diets—higher, in 
fact, than the tissue calcifying diets of 
Hogan and Reagan—the deranged cal- 
cium and phosphorus metabolism de- 
scribed by van Wagtendonk and his group 
may be a pathologic condition due to a 
mineral imbalance or excess and not a 
true nutritional deficiency condition at 
all30. At the present time it is impossible 
to say whether the Wulzen syndrome is 
a multiple deficiency, a single deficiency, 
or a deficiency condition with a super- 
imposed pathologic syndrome unrelated 
to vitamin intake. 

Considerable confusion also exists in 
connection with the assay for antistiff- 
ness activity. Oleson et al?3 using a solid, 
pelleted diet in place of the milk diet, 
have assayed fifty-nine different steroids 
for antistiffness activity by the method 
described by van Wagtendonk and Wul- 
zens, Ergostanol* and its esters were the 
most active materials tested. Of this 
series, ergostanyl acetate was the most 
active, being approximately as active as 
the natural, crystalline antistiffness fac- 
tor. These investigators concluded that 
sterols having the ergostane carbon skel- 
eton (as does ergosterol) were most ac- 
tive and that complete saturation of the 
ergostane ring system was necessary for 
maximum activity. Compounds of less 
degree of saturation were less active, 
ergosterol itself being inactive. 

An examination of the data obtained 
by Oleson and his group seems to indi- 
cate serious shortcomings in their assay 
method. Thus, 13% of their negative con- 
trols showed marked improvement and 
an additional 17% showed slight improve- 
ment in stiffness—an improvement in 
30% of the untreated animals! Further- 
more their homologous series of ergos- 
tanyl esters showed wide, inexplicable 
differences in activity. 

Petering et al?4 confirmed the antistiff- 
ness activity of ergostanyl acetate but 
found it necessary to use levels 20 times 
as high as Oleson et al, who, in turn, had 
to administer much larger doses of the 
antistiffness factor than did Van Wagten- 
donk and Wulzen. Petering’s group ob- 


*Ergostanol is hexahydroergosterol, a fully 
saturated sterol. 


The Quarterly 


4 


served no spontaneous cures. 

In opposition to the above findings, 
Dasler and Bauer reported that, both in 
prolonged therapeutic and prophylactic 
tests, the untreated controls fared as well 
as the animals receiving natural anti- 
stiffness factor or ergostanyl acetate?5, 
They found that normal animals receiv- 
ing daily doses as high as 5000 micro- 
grams of ergostanyl acetate became stiff, 
some progressing through the whole 
range of wrist stiffness until they had 
perfectly rigid wrists under the condi- 
tions of the test. Smith et al?6 who also 
carried on prolonged experiments, con- 
firmed tht findings of Dasler and Bauer. 
They could find no curative properties 
in sugar cane juice nor in ergostany] ace- 
tate. Finally, Christensen et al3! of Ore- 
gon State, presumably using the milk 
diet, attempted to confirm the earlier 
work. From a statistical analysis of their 
data they concluded that the assay proce- 
dure is not suitable for quantitative ana- 
lytical purposes. 


Ross, van Wagtendonk, and Wulzen 
have recently reported on the chemistry 
of the antistiffness factor2°. As has al- 
ready been indicated, it is claimed to be 
a sterol containing 28 carbon atoms. Al- 
though the authors draw no conclusions 
regarding the chemical structure of the 
vitamin, the ultra-violet absorption spec- 
trum which they reproduce shows maxi- 
ma which are uniquely characteristic of 
two nuclear, conjugated double bonds in 
the same position as in ergosterol. A criti- 
cal study of their data, however, makes 
it appear doubtful that their product was 
a pure compound. The molecular extinc- 
tion coefficients of the absorption maxima 
of the acetate, for example, should be 
quantitatively equal to those of the free 
sterol. The values which the authors 
give for the acetate, however, are less 
than half those of the free sterol. 


In spite of the present confusion which 
exists in connection with this factor as a 
result of contradictory findings by dif- 
ferent investigators, the antistiffness fac- 
tor of Wulzen does appear to be a dis- 
crete entity. Otherwise the detailed 
metabolic studies, the cures of the various 
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symptoms and metabolic disturbances, 
and the isolation of a highly active ma- 
terial by the Oregon people would be 
entirely incomprehensible. It is, how- 
ever, not impossible that some or all of 
the symptoms are the result of a dis- 
turbed calcium or phosphorus metabol- 
ism rather than the result of a vitamin 
deficiency. 


The application of antistiffness factor 
deficiency researches to human disor- 
ders must await further clarification 
with experimental animals. It is inter- 
esting to note that activated ergos- 
terol, which has had moderate success in 
the treatment of arthritis in spite of its 
dangers and limitations, that cortisone 
(compound E of Kendall), which has had 
signal success in the treatment of rheu- 
matoid arthritis in preliminary trials, and 
that the Wulzen factor, which apparently 
helps prevent abnormal calcification, are 
all steroid substances. 
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MAURICE OPPENHEIM, M.D., 1876 -1949 


Professor and Head of the. Department of 
Dermatology and Syphilology 
The Chicago Medical School 


Dr. Oppenheim died on October 26th, 
1949, from a coronary thrombosis. He is 
survived by his wife, Mrs. Lily Oppen- 
heim; two daughters, Mrs. Emily Grau- 
bard, and Mrs. Ridi Spiesman; and a 
grandson Anthony Spiesman. 

Dr. Oppenheim was born on January 
1st, 1876, in Vienna, Austria, of an old 
Viennese family. His ancestor, Samuel 
Oppenheim, was Hofrat to Emperor Leo- 
port and to Carl VI. On his mother’s side 
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he was related to the musician, Jacques 
Offenbach. 

He attended the Akademisches Gym- 
nasium and studied medicine at the med- 
ical school of the University of Vienna. 
He received his degree of Doctor of Medi- 
cine in 1899. His graduate training was 
at the University of Vienna Clinic, as 
an assistant to Professors Newmann, and 
Finger, from 1899 to 1907. After that, he 
became Chief of the Department of Der- 
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matology of the General Workmen’s In- 
surance Company from 1907 to 1914. Dur- 
ing World War I, he attained the rank of 
Major and was Chief of the Department 
of Skin and Venereal Diseases at the Red 
Cross Hospital No. 1. 

From 1918 to 1938, he was Chief and 
Chairman of the Skin and Venereal De- 
partment of the Wilhelminen Hospital. 
In 1927, he became Chairman of the De- 
partment of Dermatology at the Univer- 
sity of Vienna and that title he held until 
1938. Besides these, he also held the title 
of Court Counsellor (Hofrat) in 1936. He 
was Professor of the Criminal Institute 
of the Police of Vienna from 1929 to 1934. 

Dr. Oppenheim came to the United 
States in 1939 because of conditions in 
Nazi Europe. After a brief stay at the 
University of Paris and Columbia Uni- 
versity, New York, as guest lecturer, he 
became Professor and Head of the De- 
partment of Dermatology and Syphilol- 
ogy at The Chicago Medical School. 

During his lifetime, Dr. Oppenheim 
wrote seven books and about 280 articles 
on various phases of dermatology and 
venereology. 

He was responsible for diseases, new 
methods and results described for the 
first time. Among these were Dermatitis 
atrophicans et necroticans lipoides dia- 
beticorum (Necrobiosis lipoidica diabeti- 
corum), Dermatitis atrophicans leprosa, 
Leucoderma leprosum, stigmata of shoe- 
makers, skin lesions in gas workers, Der- 
matotypia—a method of preparing im- 
prints of the skin for study and progress. 
The rapid treatment of Scabies, Vaselino- 
derma verrucosum, and diseases of the 
skin caused by wall paints containing 
arsenic were also included. He also cor- 
roborated with Mueller in the comple- 
ment fixation test in gonorrhea. 

After his arrivel in the United States, 
he became a member of the Society of 
Investigative Dermatology, the American 
Academy of Dermatology and Syphilol- 
ogy, and the Chicago Dermatological So- 
city. At the age of 71, he became a 
Diplomat of the American Board of Der- 
matoloy and Syphilology. He was a staff 
member of the Edgewater Hospital in 
Chicago. 
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Dr. Oppenheim held Honorary mem- 
berships in The Minnesota Dermatolog- 
ical Society, London Dermatological So- 
ciety, Spanish Academy of Dermatology 
and Syphilis, Society of Physicians of 
Vienna, Viennese Dermatological Society, 
and the Phi Lambda Kappa Fraternity. 

He held corresponding memberships in 
10 other associations located throughout 
the world. For his work on occupational 
disorders of the skin he received Golden 
Medals at the Exhibition Dusseldorf 
(Gesolie) in 1930 and at the Budapest 
International Dermatological Congress in 
He received distinctions at 9 other 
congresses. 

Dr. Oppenheim conducted postgraduate 
courses and lectures in Vienna for about 
400) doctors over a period of 26 years. 
Among these doctors are many of our 
leading dermatologists of today. 

His colleagues respected him greatly 
for his keen power of observation and tre- 
mendous experience. All who had the 
opportunity to study with him always 
spoke with great admiration of his mor- 
phological descriptions of dermatological 
entities. 

His gratitude to The Chicago Medical 
School was expressed by giving his en- 
tire library of 800 bound volumes and 
journals to the school. He also gave his 
large collection of Moulages prepared at 
his own expense as an aid to the teach- 
ing of occupational dermatoses. 

On the Fiftieth Anniversary of his 
graduation from the University of Vien- 
na, a cablegram from the University rec- 
tor extended congratulations on behalf 
of the institution and announced the reso- 
lution of the senate for the renewal of 
his Doctor’s diploma. He was sent a gold 
diploma and invited to lecture at the 
University of Vienna. 

His hobbies were hunting, fishing and 
swimming. He was extremely fond of 
music and art. His vast collection of 
paintings turned his home virtually into 
an art gallery. 

And so, in passing, we lose a great 
teacher of dermatology, a prolific con- 
tributor to our specialty, an excellent 
clinician, a giant of the morphologic era 
of dermatology. 
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CURRENT COMMENT 


Tetraethylammonium is a quarternary 
ammonium ion which interrupts the nor- 
mal transmission of the nerve impulse in 
the involuntary nervous system. The site 
of action of TEA is in the ganglia of both 
the sympathetic and the parasympathetic 
nervous system, where TEA, in virtue 
of its structural similarity with acetyl- 
choline, acts as a competetive inhibitor 
of the latter substance and prevents its 
stimulating action and its property to 
transmit the nervous impulse. The in- 
travenous injection of TEA results in a 
chemical interruption of the autonomic 
pathways very similar to surgical inter- 
ruption, but with the advantage of being 
both temporary and reversible. 


TEA bromide or chloride have been 
injected in man. The intravenous injec- 
tion of 0.2 to 0.5 grams in a 10% solution 
produces a metallic taste in the mouth 
followed by a sensation of numbness in 
the hands and feet, incomplete dilatation 
of the pupil, partial loss of pupillary re- 
action to ight and accommodation, ptosis 
of the eyelid, and feeling of weakness. 
Within 30 to 90 seconds there is a fall in 
both systolic and diastolic pressures, 
especially marked in people with hyper- 
tension, associated with tachycardia, ces- 
sation of sweating, dryness of the mouth, 
increased cutaneous temperature, dimin- 
ished intestinal and bladder tone, tempo- 
rary increase in the cardiac output, de- 
crease in venous pressure and loss of 
vascular reflexes with postural hypoten- 
sion. Despite the fall in blood pressure 
the renal blood flow is not diminished 
and the peripheral arterial flow is some- 
time increased. 

It would seem therefore that the ad- 
ministration of TEA obliterates the vaso- 
constrictor tone. This property of TEA 
makes it a valuable drug in the treatment 
of those diseases which are associated 
with a decreased blood flow through the 
extremities, such as: thromboangitis oblit- 
erans, arteriosclerosis obliterans, throm- 
bophlebitis, causalgia or reflex dystrophy, 
Raynaud’s disease and varicose ulcers. 
TEA produces a temporary nerve block; 
it is therefore useful as a means of esti- 
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mating the degree of relief that may be 
expected from surgical interrupation of 
the sympathetic pathways. 


K. N. Campbell and collaborators (Alex- 
ander Blain Hosp. Bull. 1946, 5, 108) sum- 
marize the results obtained with TEA in 
not less than 700 patients and express the 
opinion that the drug has proved to be 
clinically effective in patients with pe- 
ripheral vascular disease. F. A. Collier 
and collaborators (Ann. of Surgery 1947, 
125, 729) conclude that “the administra- 
tion of TEA for the production of auton- 
omic blockade has proved of value in 
diminishing or relieving in severity the 
pain of causalgia, post-traumtaic painful 
states, herpes zoster, Buerger’s disease 
and thrombophlebitis. The improvement 
following such therapy has been sus- 
tained in certain cases. The drug has 
proven to be a satisfactory implement for 
clinical investigation and therapy in the 
conditions reported.” 

According to S. W. Hoobler and col- 
laborators (Med. Clinics of North Amer- 
ica 1949, 33 805) the use of TEA in cases 
of hypertension has been beneficial both 
from the standpoint of our understand- 
ing of the disease and from that of 
therapy. As a test procedure, TEA has 
permitted the investigators to differen- 
tiate the “neurogenic” from the “hu- 
moral” components in hypertension and 
has helped in the selection of those cases 
of essential hypertension who were more 
likely to benefit from supradiaphragm- 
atic splanchniectomy. TEA has also 
produced transient reduction in blood 
pressure, relieved hypertensive head- 
aches and other complications of the 
disease. The authors conclude that “if 
certain reasonable precautions are fol- 
lowed, TEA compounds can be used in 
the diagnosis and treatment of hyper- 
tensive patients without serious toxic 
effects.” 

TEA has been used also to relieve the 
pain due to spasms of the small intestine, 
to decrease gastric motility and gastric 
acidity in cases of peptic ulcer and to 
decrease the vascular and gastrointestinal 
reactions in anxiety states. 
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BOOK REVIEWS 


A TEXTBOOK OF SURGERY by American Auth- 
ors. Edited by Frederick Christopher, B.S., M.D., 
F.A.C.S. Fifth Edition. Cloth, 1550 pages with 
1465 illustrations on 742 figures. Philadelphia 
and London: W. B. Saunders Company, 1949. 
$13.00. 


Only rarely is the medical profession privi- 
leged to enjoy a work as thoroughly instructive, 
as well-organized, and as clearly written as this 
new edition of Christopher's Surgery. Inasmuch 
as the many recent advances in the different 
branches of surgery have made it virtually im- 
possible for any one person to be experienced in 
and intimately acquainted with all of them, the 
“collaboration method has been employed’’—and 
the results have been most successful. The sub- 
ject matter, which has been presented in a most 
lucid and palatable manner by the 198 con- 
tributors, is based on the tested and accepted 
present-day principles of surgery; debatable or 
incompletely tried methods have not been in- 
cluded. The paper and print are excellent and 
the double format makes for clear, rapid read- 
ing. The text is enthusiastically recommended to 
all medical students engaged in the study of 
didactic as well as clinical surgery. 


TEXTBOOK OF HUMAN PHYSIOLOGY. By Wil- 
liam F. Hamilton, Ph.D. Second edition. Cloth, 
625 pages with 139 illustrations. Philadelphia: 
F. A. Davis Company, 1949. $6.00. 


According to the author the aim of this text is 
to “present in the simplest manner the general 
principles of human physiology” and this is ac- 
complished very skilfully. However, since the 
current trend in modern medicine is to correlate 
established physiologic facts with daily problems 
encountered in the practice of medicine, this text 
is entirely too elementary for the medical student 
or the practicing physician. The book, therefore, 
can be recommended only to undergraduate 
students. 


CORONARY ARTERY DISEASE. By Ernst P. Boas, 
M.D., and Norman F. Boas, M.D. Cloth, 339 
pages with 88 figures. Chicago: Yearbook Pub- 
lishers, Inc., 1949. $6.00. 


This new monograph by one of the leading 
men in the field describes in detail the present 
knowledge of the coronary circulation and its 
disorders, as well as the effect of these disturb- 
ances upon the heart. The clinical phenomena 
are interpreted in the light. of the physiology of 
the coronary circulation and of the heart,—and 

‘ the pathological changes in the arteries and myo- 
cardium help to clarify the clinical observations. 
The book is very well organized, at first present- 
ing the basic anatomy and embryology of the 
coronary vessels and then proceeding to the 
physiological and pathological mechanisms in- 
volved. The monograph is very-well written, the 
figures and EKGs are well chosen, and it should 
prove very worth-while for the practicing phy- 
sician. 
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FUNDAMENTALS OF OTOLARYNGOLOGY. By 
Lawrence H. Boies, M.D. Cloth, 443 pages with 
184 figures. Philadelphia and London: W. B. 
Saunders Company, 1949. $6.50. 


While not primarily designed as a reference 
text, this new book concerns itself with the basic 
fundamentals of otolaryngology. The contents are 
very well laid out, and the figures and illustra- 
tions are excellent; the material on the ear being 
especially noteworthy. The chapters that are con- 
cerned with the examination of the ears, nose, and 
throat as well as some of the simple operative 
techniques described will prove invaluable to 
the novitiate in this specialty. For the medical 
student and the interne, as well as for the medi- 
cal practitioner this well-written text leaves little 
to be desired. In covering the various disease 
entities pertaining to otorhinolaryngology, the 
author is wise in including only the more salient 
features of the pathologic pictures involved. The 
binding is good but the paper is too glossy and 
produces a glare. 


ESSENTIALS OF PATHOLOGY. By Lawrence W. 
Smith, M.D., F.C.A.P., and Edwin S. Gault, 
M.D., F.C.A.P. Cloth. Third edition,. 764 pages 
with 740 illustratitons. Philadelphia and To- 
ronto: The Blakiston Company, 1949. $12.00. 


This new edition of Smith and Gault, with its 
new, more convenient format, begins with the 
premise that ‘a thorough grounding in the fun- 
damental principles of pathology is of greater 
value to the student than any attempt at ency- 
clopedic presentation of this subject.” The book 
has been prepared with the above thought in 
mind, emphasizing those things that the authors 
believe are fundamental and essential. The vari- 
ous subjects in the chapters follow a more or less 
uniform arrangement. In general, there is usually 
a concise discussion of the subject at the begin- 
ning followed by carefully illustrative case his- 
tories complete with their associated gross and 
microscopic pathology. In successfully correlating 
the findings on the basis of pathology the authors 
have aided the students greatly. The binding is 
good, the illustrations are outstanding, and the 
print is excellent. From the medical student's point 
of view, this text is surely one of the most praise- 
worthy in its field. 


CLINICAL NEUROLOGY. By Bernard J. Alpers, 
M.D., Sc D. (Med.). Cloth. Second edition, 846 
pages with 240 illustrations. Philadelphia: F. A. 
Davis Company, 1949. $9.50. 


The primary purpose of this text is to present 
the subject of neurology in such a manner as 
to make it intelligible to medical students and 
general practitioners. Dr. Alpers achieves this 
purpose by giving concise or detailed accounts 
of all the neurological conditions to be encoun- 
tered in practice. As in the first edition, the 
tables of differential diagnosis are excellent and 
the illustratitons well-chosen. The text is most 
commendable and should prove of great service 
to the student and practitioner of medicine. 
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Young-Miller's HANDBOOK OF ANATOMY. Re- 
vised by George W. Miller, M.D., F.A.C.S. 
Flexible cloth. Ninth edition, 495 pages, with 
142 illustratitons. Philadelphia: F. A. Davis 
Company, 1948. $5.50. 


According to the author this text is designed 
primarily for medical students, but in view of 
the somewhat esoteric terminology employed it 
appears that a first year medical student will be 
more confused than benefited. For some strange 
reason, the author insists on the use of Latin 
terminology throughout, and although he paren- 
thesizes the English translation, it makes for am- 
biguity and redundancy for the novitiate. A 
typical example is the following description of 
the contents of the popliteal space: “The a. 
poplitea and branches; v. popliteae (sic) receiv- 
ing the v. saphena parva (vein to the outer side); 
nn. tibiales et peronaei communes and branches; 
articular branch of n. obturatoria; branch of n. 
cutanaeus (sic) femoris posterior; four or six 
lypmhoglandulae, and a quantity of adipose and 
areolar tissue.” However, the print and paper 
are excellent; and the tables and charts, not- 
withstanding the obscure terminology, are very 
good. 


VITAMINOLOGY. By Walter H. Eddy, Ph.D. 
Cloth. 365 pages with 37 figures and 60 tables. 
Baltimore: The Williams and Wilkins Company, 
1949. $6.00. 

For the first time in a single volume, this text 
covers the vitamin field in an up-to-date fashion. 
Designed primarily for the student, the book is 
thoroughly documented with references to the ar- 
ticles that are pertinent to each function of the 
vitamin cited. The chapters on the individual vita- 
mines are divided into three sections: what the 
vitamin does; its place in the chemical field; and 
its value in human and domestic animal nutrition. 
Dr. Eddy, who has been a pioneer in the field of 
vitamins, and who has greatly popularized the 
science of nutrition, has written the text for the 
use of teachers in biochemistry and for the stu- 
dent who wishes to have a comprehensive presen- 
tation of the whole field of vitaminology in a 
single volume. The monograph will also be of 
great value to medical men interested in the field. 


A TEXTBOOK OF PHYSIOLOGY. Edited by John 
F. Fulton, M.D. Cloth. Sixteenth edition, 1258 
pages with 556 figures and 70 tables. Phila- 
delphia and London: W. B. Saunders Company, 
1949. $10.00. 


This new edition of the well-known Howell's 
Physiology has been extensively revised since 
the appearance of the last edition three years 
ago. The many recent biochemical developments 
in the sphere of metabolism and the ductless 
glands has warranted extensive revision in the 
discussion of the endocrines, and this has been 
ably accomplished by Dr. Jane Russell. The sec- 
tion on electrocardiography, which is especially 
noteworthy, has—in the light of the newer work 
on unipolar EKGs and, the interpretation of chest 
leads—been completely re-written. The edition 
has been re-set in a more readable type, and a 
longer line than the previous edition is used. The 
pages are rough and dull, the binding is excel- 
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lent, and the tables and diagrams are clear and 
simple. The excellent organization of this text 
coupled with its clarity and authenticity will ren- 
der it invaluable to the medical student and 
practitioner. 


ESSENTIALS OF OBSTETRICAL AND GYNECO.- 
LOGICAL PATHOLOGY. By Robert L. Faulk- 
ner, M.D., F.A.C.S., and Marion Douglass, M.D, 
Cloth. 357 pages with 300 illustrations. St. 
Louis: The C. V. Mosby Company, 1949. $8.75. 


As in the first edition, the arrangement of this 
monograph remains the same—anatomical, start- 
ing with the vulva and vagina, then taking up 
the endometrium, uterus, tubes, ovary, and finally 
pregnancy. There is decided improvement over 
the previous illustrations and several new ones 
have been added. Treatment is included at the 
end of each chapter. This monograph will be 
highly esteemed by all obstetricians and gyne- 
cologists, and will be of some value to the gen- 
eral practitioner interested in the clinical aspects 
of the subject. 


HUMAN PATHOLOGY. By Howard T. Karsner, 
M.D., LL.D. Cloth. Seventh edition, 927 pages 
with 562 illustrations and 14 color plates. Phila- 
delphia, London, and Montreal: J. B. Lippin- 
cott Company, 1949. $12.00. 


This well-known text on pathology, which has 
from the first gained national recognition and ac- 
claim, has been extensively revised since the last 
edition which appeared in 1942. The book is a 
veritable classic in the field, and as a reference 
work in pathology is practically unexcelled. 
Nevertheless, it is with some dismay that although 
virtually perfect from a literary and medical point 
of view, the material which “clothes” the work 
is inferior. Notable among these is the binding 
which is very poor and gives the impression of 
“cracking open”. The figures and photographs, 
which are indeed excellent, are not numbered. 
The print is very spotty, being thin in some 
places; thick in others. Aside from these obvious 
physical defects, the book is well recommended 
to those devoted to the study of pathology. 


CLINICAL DIAGNOSIS BY LABORATORY EXAM- 
INATIONS. By John A. Kolmer, M.S., M.D., 
Sc.D., LL.D., F.A.C.P. Cloth. Second edition, 
1212 pages, with 93 illustrations and 139 
tables. New York: Appleton-Century-Crofts, Inc. 
1949. $12.00. 


This well-written text has been extensively re- 
vised since the last edition, which appeared in 
1943. A large number of new subjects are dis- 
cussed, many chapters have been -completely 
re-written and all others have been revised to the 
full extent necessary to bring them up to date with 
new developments and render them factually ac- 
curate. In this revision the book remains essen- 
tially a practical guide to the diagnosis and dif- 
ferential diagnosis of disease through the inter- 
pretation and practical application of the various 
laboratory tests and methods. The many critically 
selected illustrations and the 139 diagnostic sum- 
mary tables and charts contribute to ready un- 
derstanding and application to cases which the 
physician handles daily. 
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SCHOOL NOTES AND NEWS 


It is with pleasure that we announce 
the appointment of Dr. Aldo A. Luisada 
to the staff of The Chicago Medical 
School as Assistant Professor of Medicine 
and Program Director of Cardiology in 
charge of the Cardio-Vascular teaching 
program. He will be aided in this work 
by a $14,000 teaching grant made to The 
Chicago Medical School upon the recom- 
mendation of the National Advisory 
Heart Council, by the United States Pub- 
lic Health Service. 

Dr. Luisada comes to The Chicago Med- 
ical School, bringing with him a wealth 
of teaching, clinical and research experi- 
ence. He graduated Summa Cum Laude 
from the Royal University of Florence 
Medical School and was awarded the 
Grocco prize for clinical studies at the 
Medical School. His teaching experience 
includes positions at the Royal Univer- 
sity Medical School of Padua, the Uni- 
versity of Naples Medical School and 
Professor of Medicine at the Royal Uni- 
versity of Sassari Medical School and at 
the University of Ferrara Medical School. 
He was Director of the Department of 
Medicine at both Universities. In this 
country Dr. Luisada has taught at the 
Middlesex University School of Medicine 
and at Tufts College Medical School. He 
was also a Research Associate of Dr. Paul 
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White at the Cardiographic Laboratory of 
the Massachusetts General Hospital. 


We extend hearty welcome to Dr. Hans 
Elias to The Chicago Medical School as 
Assistant Professor of Microscopic Anat- 
tomy. 

A native of Darnstadt, Germany, Dr. 
Elias has had a long career before coming 
to Chicago. After graduating from the 
University of Technology in Darnstadt, 
he attended the Universities of Berlin 
and Gessin. He then returned to the 
University in Darnstadt to be awarded 
his Ph.D. degree in 1931. During the 
period of 1931 to 1934, Dr. Elias taught 
Biclogy, Mathematics and Physics. In 
1935, he entered the University of Zurich 
and there produced many embryological 
motion pictures. From Germany, Dr. 
Elias to Italy, first to the University of 
Padua and then to the Laturno College 
in the Vatican State where he was a 
research worker. 

Dr. Elias then came to America to the 
Harvard Biological Laboratories as a 
guest research worker. During this pe- 
riod, Dr. Elias became interested in the 
concepts of liver physiology, which in- 
terest has continued to the present time. 
In the latter part of 1939, Dr. Elias be- 
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came the Professor of Histology and Em- 
bryology at the Middlesex University 
School of Medicine. In 1945, Dr. Elias 
entered the U. S. Public Health Service 
where he worked on the creation of 
audio-visual material for medical educa- 
tion. 


The following item appeared in the 
November, 1949 issue of the Secre- 
tary’s News Letter of the Illinois State 
Medical Society: 


“The Chicago Medical School was ap- 
proved by the Council on Medical Edu- 
cation and Hospitals over a year ago. 
Automatically it became the fiftieth 
approved school in the Chicago area. 
We hope that this year has been a suc- 
cessful one, and that the school will 
continue to grow and develop. Gradu- 
ates of this school should be given 
every consideration. Those physicians 
who graduated before the approval 
was granted, who are licensed to prac- 
tice in Illinois and who are serving 
their patients honestly and conscien- 
tiously, should be part and parcel of 
Illinois medicine. We should and must 
incorporate these men in organized 
medicine. A united profession today 
is a vital part of the overall picture in 
the fight against compulsory health 
insurance.” 


ALUMNI 


The Alumni Association extends its 
heartfelt sympathy to the family and 
friends of these honored dead: 


Dr. John Ozerre Flowers, Class of 1918 
Dr. Edwin J. Allen, Class of 1934 


At a recent meeting of The Chicago 
Medical School Alumni Association, an 
election was held at which time the fol- 
lowing officers were chosen: Dr. Ralph 
Rudder ’43, President; Dr. Sidney R. 
Bazell, ’32, Vice President; Dr. Henry 
DuVries ’25, Secretary; Dr. Irving Blum- 
enfeld ’39, Treasurer. 


Class of 1935 


There appeared in the Illinois Medical 
Journal in September 1949 an article by 
Dr. Herbert J. Levine entitled “Forty-two 
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Cases of Poliomyelitis in Centralia, IIli- 
nois”’. 
Class of 1938 

Dr. Paul M. Egel’s paper, “Skin Grafi 
of the Penis,” is soon to be published in 
the Journal of Plastic and Reconstructive 
Surgery (Vol. 4, No. 5). 

Class of 1940 

An article entitled “An Exercise Glove 
for Quadriplegias” by Drs. Henry R. 
Shear and A. Estin Comarr was published 
in the July 1949 issue of Archives of 
Physical Medicine. 

“Presenile Sclerosis (Alzheimer’s Dis- 
ease) with Features Resembling Pick’s 
Disease,” written by Dr. L. Berlin was 
published in the Archives of Neurology 
and Psychiatry, Vol. 61, 1949. 

Class of 1943 

Mr. and Mrs. Charles Johnson an- 
nounce the marriage of their daughter 
Elizabeth Louise to Dr. Harry Frederich 
Kaack, Jr. on September 24, 1949 in 
Davenport, Iowa. Best wishes to you 
both. 

Class of 1945 

Dr. S. A. Menachof announces the open- 
ing of his office for the practice of Medi- 
cine and Surgery at 9541 West Addison 
Street, Franklin Park, Illinois. 

Dr. Harold J. Sanders is now practicing 
at 3142 West 111th Street, Chicago, IIli- 
nois. 

Dr. and Mrs. William R. Starr proudly 
tell us about the arrival on August 28, 
1949 of a daughter, Nina. Dr. Starr is 
Assistant in Proctology, The Chicago 
Medical School. In practice he is asso- 
ciated with Dr. Martin L. Gecht. 

Class of 1946 

Drs. Andre Fiscella and Lester Klein 
announce the opening of their office for 
the practice of Medicine and Surgery at 
890 Prospect Avenue, Bronx, New York. 

Dr. Melvin Morrell has opened his of- 
fice at 20 Marilyn Avenue, Amityville, 
Long Island, New York. 


SYLVIA MILLER 
May 9, 1919 — Nov. 4, 1949 
Beloved wife of Milton Miller, 
President of the Senior Class. 
To her family and friends 
we extend our deepest sympathy. 
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